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LOI CAM DPOAN

T6i xin cam doan rang, ddy 1a cong trinh nghién ctru cta toi. Cac sd
lidu, két qua trinh bay trong Luan an tién si “Nghién ctru liéu luong N, P,0s,
K0 cho giéng bo Booth 7 trong trén dat nau do bazan (Rhodic ferralsols) tai
tinh Pak Lik” 1a trung thuc va chwa timg dugc cong bd trong bit ky cong
trinh nao khéc.

T61 xin cam doan rﬁng, moi su giap dd cho viéc thuc hién Luan an da
dugc ghi nhan va cam on, cac thong tin, sb liéu trich dan trong Luan an déu
duogc chi rd ngudn gdc.

Pak Lak, nam 2021
Tac gia luan an

Nguyén An Ninh



LOI CAM ON

Dé hoan thanh luin an “Nghién ctru liéu lugng N, P,0s, K20 cho giéng
bo Booth 7 trong trén dat ndu do bazan (Rhodic ferralsols) tai tinh Dik Lak”
toi da nhan dugc su giup do nhiét tinh cua Quy Théy huéng dan, Quy Théy,
Co gido, cac cap Lanh dao, cac ban dong nghiép va gia dinh. Téi xin chan
thanh bay to 10ng biét on siu sic va kinh trong nhat dén:

Hai Thay hudng dan khoa hoc 1a TS. Trinh Pwrc Minh (Hiép hoi Ca
phé Buon Ma Thudt) va PGS. TS. Phan Vin Tan (Truong Pai hoc Tay
Nguyén) da kién nhAn, tan tinh hudéng dan gitip d& t6i trong sudt hanh trinh hoc
tap, nghién ctru va hoan thién luan an. Sy gitip d& va hudng dan ctia Quy Thay
khong chi gitp t6i trién khai nghién ctru va hoan thanh luan 4n ma con cho t6i
rat nhiéu kién thirc, trai nghiém b6 ich.

To61 xin chan thanh cadm on Ban Lanh dao Truong Dai hoc Tay
Nguyén, Lanh dao va tip thé gido vién Khoa Nong 1am nghiép, Lanh dao va
can bd phong Pao tao Sau dai hoc, Vién Cong nghé sinh hoc Truong Pai hoc
Tay Nguyén, Vién Khoa hoc Ky thuat Nong lam nghiép Tay Nguyén, Trung
tam Nghién ctru Quan tric Moi truong ndéng nghiép mién Trung va Tay
Nguyén da quan tam, tao diéu kién va hd trg toi trong qua trinh thuc hién
nghién ctru va hoan thi¢n luan an ctia minh.

T6i xin tran trong cam on Lanh dao Cuc Trong trot, S& Nong nghiép &
PTNT tinh Dak Lak, Trung tim Khao kiém nghiém gidng, san pham cay trong
Qudc gia, tap thé can bo cong nhan vién Trung tam Khao kiém nghiém gidng,
san pham cay trong Tay Nguyén da luon dong vién va tao moi diéu kién thuan
loi nhat cho t6i trong sudt qua trinh hoc tip, nghién ctru va hoan thanh luan an.

To1 cling xin bay to long biét on sau sic téi cac nha khoa hoc, cac ban
dong nghiép, cac nghién ctru sinh khéa I truong Pai hoc Tay Nguyén da ludn

ho trg, dong vién va chia sé v to1 trong qua trinh thyc hién nghién ctru.



i
T6i ludn ghi tAm va biét on sdu sic téi gia dinh da dong vién cb vil,
gitip d& va tham ling hy sinh, thong cam, chia sé vdi toi trong sudt qué trinh
hoc tap, thuc hién dé tai nghién ctru va hoan thién luan an nay.
T6i xin Kinh chiic tat ca Quy vi nhiéu stc khoé, hanh phuc, thanh
cong trong cudc song.

Bk Lék, nam 2021
Tac gid lugn an

Nguyén An Ninh
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THONG TIN VE NHUNG KET LUAN MOI CUA LUAN AN TIEN Si

Tén luin an: “NGHIEN CUU LIEU LUQONG N, P,0s, K;O CHO GIONG
BO BOOTH 7 TRONG TREN PAT NAU PO BAZAN (RHODIC
FERRALSOLS) TAI TINH PAK LAK ”

Chuyén nganh: Khoa hoc cay trong; M sé: 62 62 01 10 (nay 1a 9 62 01 10)
1. Tém tit ndi dung Ludn an

Luan 4n diéu tra thuc trang canh tac bo tai tinh bik Lak, déng thot
nghién ctru lidu luong bon phan da luong cho gidng bo Booth 7 thdi ky dau
kinh doanh trén dat nau do bazan tai tinh Pak Lak thong qua viéc trién khai
thi nghiém vé lidu luong bon phan dam, kali trén nén bon cho 1 ha véi luong
100 kg P,Os hang nam va 20 tin phan hitu co cho 2 nim va thi nghiém xac
dinh cong thirc bon phan da luong hop 1y cho cay bo giai doan kinh doanh.

2. Nhirng két qua méi ciia Luén an

- Két qua danh gia hiéu qua caa cac cong thirc phan bén cho thay da ghi
nhan anh huong 1o rét dén sinh truong cia ciy bo, kich thich sy phat trién caa
cac chi tiéu ndng sinh hoc va ning suat. Ning suét va cac yéu td cau thanh
nang suat sau 3 nam thi nghiém dat cao nhat & cong thirc N4K4 (300 kg N +
300 kg K;0) voi 88,23 kg/cay (twong tmg 24,53 tan/ha). Cac cong thuc co
luong dam va kali cao tir 200 - 300 kg/ha/ndm trong thi nghiém déu dat ning
suat cao hon co y nghia thong ké va anh hudng tich cuc dén mot sé chi tiéu vé
chat luong qua nhu ham luong chat kho, protein, dudng.

- Két qua danh gia cac cong thirc phan bon trén giéng bo Booth 7 thoi
ky kinh doanh cho thay ting lugng phan bon lam kich thich sinh truong cia
cay thé hién qua su vuot troi cua cac dic tinh nhu dudng kinh goc, duong
kinh tan va sé canh mang qua. Trong d6, mirc bon (NPK)3 (300 kg N - 150
kg P20s5 - 300 K;O kg/ha/nam) cho ning suit qua cao nhit, dat ning sut
21,93 (nim 2017) va 23,76 tan qua/ha/ndm (nam 2018).
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INFORMATION OF Ph.D. THESIS

Thesis title: Investigation on the N, P.Os and KO fertilizer for the
cultivation of 'Booth 7' avocado variety on the basaltic soil (Rhodic
ferralsols) in Dak Lak Province.
Specialization: Plant Science; Code: 62.62.01.10
Content of the study

The dissertation investigated the current status of avocado cultivation in
Dak Lak province and the dosage of fertilizers for the growth of mature Booth
7 avocado plants on the reddish brown soil in Dak Lak province by
conducting an experiment on the dosage of nitrogen and potassium fertilizers
applied for 1 ha with the amount of 100 kg P,Os annually and 20 tons of
organic fertilizer for 2 years and conducted the experiment to determine the
appropriate polymeric fertilizer treatment for mature Booth 7 avocado.
New findings of the thesis

- Our results could demonstrate the significant efficiency of fertilizer
levels on the growth and development of Booth7 avocado plants as it
promotes the improvements of the typical agronomical characteristics and
productivity. More interestingly, the highest yield and yield components
were recorded in N4K4 formula (300 kg N + 300 kg K;O) by 88,23
kg/plants (24,53 tons/ha). Furthermore, other fertilizer formulas also
promoted a higher yield and enhanced the fruit quality, like total dried
weight, protein and sugar contents.

- Our results also demonstrated that the increase of the fertilizer level
could promote the growth, development and productivity of Booth 7 avocado
plants as improvement of the agronomical traits, such as diameter of root,
branch. Among them, the fertilizer formula (NPK)3 (300 kg N - 150 kg P05 -
300 K,O kg/ha/year) exhibited the highest productivity during 2 years, by
21,93 (in 2017) and 23,76 tons/ha/year (in 2018).
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MO DAU

1. Pit van dé

Bo (Persea americana Mill.) 1a cay an qua dac san c6 gia tri dinh
dudng va kinh té cao, do ¢ thj trudng tiéu dung 16n (Freshplaza, 2017) [42].
Bo ¢6 san lugng nhap khau dimg hang tht sau trén thé gidi trong sd céc loai
qua duoc ua thich, trong d6 cac qudc gia nhip khau nhiéu qua bo nhat, lan
luot duoc ghi nhan l1a Hoa Ky, Ha Lan va Phap. Theo FAOSTAT (2021) [40],
san lugng bo trén toan thé gidi ude dat hon 7 triéu tan trong nam 2019. Vi
vy, day dugc xem la mot trong nhitng d6i twong nghién ctu tim giai phap
san xuat hiéu qua, bén vimg va quan trong trong néng nghiép.

Cay bo dugc du nhap vao Viét Nam tur thap nién 1940 cua thé ky XX
(Nguyén Minh Chau, 2000) [5], nhung dién tich trong bo ting truéng cham
va chua duoc quan tam mot cach cé trong diém. Hién nay, qua bo dugc xem
nhu mét trong nhitng loai trai cay dac san cua vung Tay Nguyén ndi chung va
tinh Pak Lak néi riéng nho diéu kién sinh thai phu hop. Tuy nhién, nghién
ctru vé cay bo chi mgi quan tdm dén cong tac diéu tra, danh gia, chon loc céc
gidng va nang cao ky thuat nhan giong bo (Trinh Pic Minh va cs., 2007)
[12]. Piéu nay cho thay cdy bo van chua c6 vi tri ximg dang trong nén kinh té
& cac dia phuong vung Tay Nguyén. Mot sé gidng bo chat luong di duoc
phat trién véi nhitng vu diém noi troi va cé kha nang thich tng voi diéu kién
canh tac tai TAy Nguyén. Trong d6, Booth 7 1a giéng duoc du nhap vao tinh
Pik Lak lan dau tién vao nam 1999 (Lam Thi Bich L¢, 2002) [11], do Vién
Khoa hoc K¥ thuat Nong 1am nghiép Tay Nguyén nghién ctru, danh gia va
duoc Bo Nong nghiép & PTNT cong nhéan giéng qudc gia. Pay 1a gidng bo
thich nghi t6t voi diéu kién sinh thai tinh Pak Lak, cho ning suit cao, chat
lrong ngon, chin mudn nén dién tich dugc mé rong nhanh chong.

Nhitng nghién ctru vé ciy bo trong linh vuc canh tac, siu bénh hai,

cong nghé sau thu hoach hau nhu chi méi trién khai budc dau. Tuy di cé quy



trinh huéng dan vé k¥ thuat trong bo Booth do Vién Khoa hoc k¥ thuat Nong
1am nghiép Tay Nguyén va Quy trinh hudng din trong bo ghép do S Nong
nghiép & PTNT tinh Lam Dong ban hanh, nhung day ciing chi 1a nhiing tai
liéu dugc so bo bién soan dé phuc vu kip thoi san xuét, nhimg huéng dan nay
chu yéu dugc dic két tir két qua nghién ctru nude ngoai va két qua diéu tra so
bo tir thuc té san xudt. Cac ndng ho rat quan tim dén viée st dung phan bon
cho cdy bo nhung chua c6 tai liéu hudéng dan chinh thong tir két qua nghién
ctru ma chu yéu sir dung theo cac quy trinh hudéng dan tam thoi hay theo kinh
nghiém nén ning suat va chat luong con han ché, chua phat huy hét tiém ning
cta gidng. Do d6, nghién ctru st dung phan bon cho cdy bo ndi chung va
gidng bo Booth 7 ndi riéng 1 yéu ciu cua thuc té san xuat, gop phan quan
trong dé nang cao hiéu qua canh tac bo hién nay tai nudc ta.

Xuat phat tir thuc té néu trén, dé tai “Nghién ciru liéu lwong N, P2Os,
K2O cho giéng bo Booth 7 tromg trén dat niu dé bazan (Rhodic
Ferralsols) tai tinh Pak Lik” mang tinh cap thiét, ¥ nghia khoa hoc va thuc
tién cao can duoc thuc hién.

2. Muc tiéu nghién ctru cua luan an

Xac dinh mitc bon phan dam, 1an va kali thich hop, gép phan lam ting
nang suat, chat luong d6i véi gidng bo Booth 7 trong trén dat nau do bazan
trong giai doan kinh doanh tai tinh Pak Lik.

3. Y nghia khoa hoc va thue tién cia luan an

3.1. Y nghia khoa hoc ciia lugn dan

Két qua nghién ctru cia ludn 4n da cung cap thém nhiéu dan liéu, théng
tin khoa hoc vé tac dong cua cac mic bon dam, lan va kali dén kha nang sinh
truong, phat trién, ning suit va chat lugng cua gidng bo Booth 7 giai doan
kinh doanh. Pdng thoi, luan an di xac dinh anh hudng cua cac lidu lugng
phan dam, 1an va kali dén mot sb chi tiéu do phi nhiéu dat, dinh dudng trong

14 ctia giéng bo Booth 7 giai doan kinh doanh.



3.2. Y nghia thuc tién cia lugn dan

- Pong gop co s¢ khoa hoc dé b sung quy trinh huéng din bon phan
cho gidng bo Booth 7 giai doan kinh doanh.

- Nang cao hiéu qua sir dung phan bon da luong cho gidng bo Booth 7
giai doan kinh doanh, gbp phan 1am ting ning suat, chit luong va ning cao
hiéu qua cho ngudi trong bo tai tinh Pak Lik ndi riéng va ving Tay Nguyén
noi chung.

4. Pham vi khong gian, thoi gian va van dé nghién ciru

- Vat liéu nghién ctu: giéng bo Booth 7 & giai doan dau kinh doanh (tur
nam th 4 dén nam thu 7).

- Pham vi nghién ctru: phan bén vo6 co

- Pat: nu d6 bazan.

- Thoi gian thuc hién thi nghiém: tir nam 2015 - 2018.

- Pia diém thi nghiém: Ho gia dinh 6ng Nguyén Hon, Phuong Pat
Hiéu, thi x4 Buén HJ, tinh Dik Lak.

- Pia diém diéu tra: thanh phé Budn Ma Thudt, huyén Cu M’gar,
Krong Ana va Krong Nang tinh Pak Lak.

5. Nhirng diém méi ciia dé tai nghién ciru

Két qua cua luan an la nghién ctru dau tién va co hé théng ¢ Viét Nam
vé xac dinh liéu lugng bon dam va kali thich hop trén nén 20 tan phan
chudng/ha/2 nam va 100 kg P,Os/ha/nam 1a tir 200 - 300 kg N, K,O/ha.

Két qua xé&c dinh cong thicc bon NPK = 200 kg N - 100 kg P,Os - 200
K,0 kg/ha hiang nim cho giéng bo Booth 7 giai doan kinh doanh trén dat nau
d6 bazan lam ting ning suat va chat luong qua. Viéc tim ra quy trinh cham
soc t6i wu cho giéng bo Booth 7 s& mé ra huéng di méi cho canh tac bo tai
Tay Nguyén néi chung va tinh Dik Lak noi riéng.



CHUONG 1
TONG QUAN CAC VAN PE NGHIEN CUU

1.1. Giéi thiéu chung vé ciy bo

1.1.1. Nguén géc va phan bé cia cdy bo

Cay bo ¢0 tén khoa hoc la Persea americana Mill., thuoc ho Lauraceae
(Long nio), bd Long ndo (Laurales), co ngudn gbc tir ving nhiét déi Trung My,
t61 quan dao Antilles va nhiéu qudc gia khac nhu: Colombia, Venezuela... LOAi
P. americana duoc phan thanh 3 ching sinh thai khac nhau la Mexican,
Guatemala va West India (Rendon-Anaya et al., 2019) [83]. Pic diém thuc vat
hoc ctia 3 chung sinh thai ndy dugc mé ta & bang 1.1. Ba ching bo ¢6 thé lai
chéo v6i nhau mot cach dé dang khi chiing dugc trong gan nhau (Popenoe W.,
1952 [81]). Khi mo ta dic diém thyc vét hoc ctia 3 ching bo, cac nha khoa hoc
da xac dinh duoc 15 tinh trang chu yéu c6 thé d& nhan biét sy khac nhau giita
cac ching. Cu thé nhu sau:

Bang 1.1. So sanh dic diém cia 3 ching bo

Pic diém West Indian Guatemalan Mexican
Khi hau Nhiét doi Can nhiét doi A nhiét dé6i
Chiu lanh it Trung binh Tét

Chiju min Tot Trung binh it

Mui anise ¢ 14 Khéng Khéng Co

Mau sic 14 non Vang nhat Xanh luc, hoi do Xanh luc
Tir hoa dén qua gia 5 thang 12 thang hoic hon 6 thang
Kich thuéc qua Thay d6i Thay d6i Nhé

Mau sic qua Xanh, hoi dd Xanh Xanh ddm
b6 day vo qua Vira phai Day R4t mong
Bé mit vo Nhin bong XU Xi Phén sap
Kich thuéc hat Thay d6i Nho Lén
Khoang chitra hat Thay dbi Chat Long

Ham luong dau Thap Cao Rét cao
Xo cua com it it Binh thuong
Huong vi cua com Ngot, diu Thom Mui anise

Nguon: Scora, R.W. et al., 2002 [89]



Cac giéng bo thuong duoc phan biét dua vao su thich ung véi didu kién
khi hau va ngudn gbc khai nguyén. Piac diém cac chung sinh thai duge mo ta
nhu sau:

* Chiing Mexican: C6 ngudn gdc tir nli cao ctia Mexico, kha ning
chiu lanh cao nhat, 14 ¢6 mui Anise. Nhuoc diém cta ching nay 1a qua nho,
da mém va hat tuong dbi 16n. Con lai dugc chon loc tir nhitng ching nay c6
nhiéu gidng gia tri, nhu Fuerte va Zutano. Pay 1a con lai gitra Mexician va
Guatemalan, kich thudc qua vira phai, vo nhan (Flores et al., 2019) [41].

* Chiing Guatemalan: C6 ngudn gbc tlr viing cao nguyén ciia Mexico,
chju lanh kém hon chiung Mexican. Céc giéng ndi tiéng ctia chung nay nhu:
Hayes, Hopkins va Hass c6 qua kha 16n, vo day, san sui, mau vo thay doi tir
xanh luc dén nau khi qua trudng thanh, hat nho va khit trong thit qua.

* Chiung West Indian: Chung nay thich hop ¢ nhitng viing néng c6 do
cao thap va am. Nhiing giéng cta chung nay c6 kha ning chiu lanh kém, qua
l6m, ngoai hinh dep vo dai va khong day nhu chung Guatemalan. Nhitng
gidng dugc trong phd bién cua ching nay 1a Pollock, Booth va Simmond.

1.1.2. Diic diém thuc vt hoc ciia cdy bo

R&: Bo 1 cay ré coc, gdom 2 phan 1& coc va ré bén. R& coc phat trién tir
phéi hat, dn sau xudng dat dé hat nude va chat dinh dudng, dong thoi gitt cho
ciy dung vimng; R& bén moc ra tir ré coc chu yéu tap trung & ting dat mat tir 0
- 60 cm va lan rdng ra xung quanh (Juma I. et al., 2021) [56].

Than: Bo thudc loai than g, than c6 thé moc thang hoic phan nhanh
nhiéu tuy ting gidng, cdy co tan xoé rong hodc tan gon, chiéu cao trung
binh tir 6 - 10 m, v6 than nham c6 mau xam tro hay mau nau dam (Juma I.
et al., 2021) [56].

La: Pon nguyén, moc cach, kich thudc 1a to, nho tuy thudc vao

giong va diéu kién ty nhién, 14 c6 mau xanh nhat, c6 vi dang (d6 1a chat



Alcatine c6 dic tinh loi tiéu), c6 mui anise (& chung Mexican). Mit trén 14
bong, mat dudi 14 ¢6 mau xam tro, chiéu dai 14 tir 10 - 38 cm, rong 6 - 24
cm (Juma . et al., 2021) [56].

Hoa: Moc thanh chum & nach 14 hay mut canh, hoa bo rit nho kich
thudc khoang 12 - 24 mm, ¢c6 mau xanh nhat sau ngad mau vang sang. Hoa
bo 13 hoa ludng tinh c¢6 4 chum nhuy, mdi chum cé 3 nhuy, mdi nhuy ¢6 2
hang tuyén tiét ra chat mat dé thu hat ong buém khi nd hoa (Juma I. et al.,
2021) [56].

Qua: Co nhiéu hinh dang khac nhau tuy theo giong: Dai, bau duc
hoac hoi tron... Qua bo mau xanh dam, tim den hoac vang luc. V6 c6 thé
tron hodc san sui phu thudc vao gidng, khdi lugng qua bién dong tir 150 -
1.000 gam (Juma I. et al., 2021) [56].

Thit qua 1a phan st dung, sat véi vo co nhiéu mau sic khac nhau,
thuong l1a mau xanh hoac hoi tim, cang vao sau thit qua c6 mau vang nhat
hoac vang dam.

Hat: Hinh dang hat tuy thudc vao hinh dang qua nhu hinh cau, chép
non, thuén dai... Thé tich hat chiém tir 1/10 - 1/2 so véi thé tich qua, hat duoc
ngan cach voi thit qua béi mot 16p mang goi 1a vo hat.

Hat bo thudng c6 hai 14 mam va mot mam, nhung c6 trudng hgp moc
ra 2 - 3 hoac 4 cay con, su da phoi ¢ hat bo 1a do su tang trudng qua manh ctia
cac mo phdi chir khong do tdm phoi nhu mot sé loai cay dn qua khac (nhu
cam, quyt, xoai...) Vi vay, co thé 2 cay bo moc ra tr 1 hat nhung lai c6 dac
tinh di truyén khac nhau.

1.1.3. Y8u cdu sinh thai cia cdy bo

1.1.3.1. Luong mua

Cay bo c6 kha ning thich ing rong, c6 thé sinh truong, phat trién trong

ham vi tir 30° vi Bac dén 30° Nam ban cau, chinh su phan bo rong rai ndy da
phd L ; Yy



tao nén sy khac nhau vé kiéu gen cua 3 chung. Theo tic gia Vi Cong Hau
(1996) [10] cay bo can lwong mua thich hop tir 1.000 - 1.500 mm. Tuy nhién,
v6i lugng mua 16n va kha ning thoat nudc tét nhu ving dat do mién Pong
Nam bd thi cdy bo van phat trién binh thuong. Tac hai 1on nhat di véi cdy bo
la dat ngap ting, khong thoat nudc kip gay thdi ré, c6 thé dan dén chét cay.
Ngoai ra, néu mua 16n trong lac trd hoa s& 1am troi hat phan, gay thdi hoa va
khong thuan loi cho qua trinh thu phan thy tinh. Tuy rat man cam véi diéu
kién vé d6 am, song cdy bo khong phai 14 cdy ctia ving kho han, néu trong
thoi gian hinh thanh qua non gip diéu kién thoi tiét qua kho han thi qua bi
rung nhiéu (Nguyén Minh Chau, 2000, Vii Cong Hau, 1996 [5] [10]). Hau hét
cay bo déu nhay cam voi diéu kién du thira nude, do am dat cao. Yéu cau luong
mua thong thudng tir 1.250 - 1.750 mm phan b6 déu trong ndm. Trong 3 chung
bo, West Indian thich tmg véi lwong mua cao vao mua he, chiing Mexican chiu
duoc diéu kién thiéu nude va am do thap (Douhan G.W., 2009) [34].

1.1.3.2. Nhier do

Phan tng cua cdy bo ddi véi diéu kién nhiét do tuy thudc vao kiéu gen,
chung Mexican c6 kha ning chiu lanh cao nhat, ké dén 1a chiing Guatemalan,
chung West Indian thich nghi ving néng va it chiu lanh. Sinh trudng cua cay
con, su ra hoa va phat trién chdi cua cay bo s€ bi anh huong x4u khi nhiét do
gan 0°C. Bién d6 nhiét 46 ngay dém c6 tac dong rd nét dén sinh truong va
phat trién cua cdy, dic biét su phat duc ctia hoa. Theo Gazit S. and Degani C.
(2002) [46] nhiét do ban dém tir 15 - 20°C va ban ngay khoang 20°C thich
hop cho su phat trién hoa, ting trudng cua dng phan va cic giai doan ting
truong cua phoi.

1.1.3.3. Dat dai

Cay bo duoc cho 1a khong kén dat, d& trong, & nhitng ving dat dai mau

m& s& cho ning suat cao, dic biét 1a co thé trong trén nhiing ving dat doi,



déc. Cac khuyén céo trude ddy cua chuyén gia Phap va My cho thay nén chon
dat trong bo ¢ nhitng noi c6 d6 doc vira phai. Ngoai ra, can phai cha ¥ toi do
sdu ctia mach nudc ngdm (muc nude ngdm sdu trén 1 m). Cy bo khong thich
hop véi ving dat c6 d0 min cao (ndng d0 mudi phai nhd hon 1%y)
(Labanauskas et al., 1958b) [63]. Tai Peurto Rico cdy bo moc t6t hon & dat
trung tinh hay kiém so v6i dat chua trung binh hay rat chua. O Israel cac
gidng thuéc nhém Mexican va Guamalan bi vang 14 khi trong trén dat nhiéu
canxi, con tai ving Rio Gran Valley bang Texas (M¥) nhimng giéng thudc
chung Mexico phai duoc ghép 1én goc ghép chiu min thudc nhom West
Indian (Lahav E. et al., 1989) [66]. Thuc té cho thay cay bo ¢ noi dat hoi déc,
dé thoat nudc, vai do pH tir 5 - 6,5 1a thich hop nhét.

1.1.4. Kha néng chéong chiu véi diéu kién bt lgi

1.1.4.1. Tinh khang man

Tinh khang min cao nhat & cac gidng thudc ching West Indian va thap
nhat & ching Mexico (Oster et al., 1985) [78]. Tuy viy, trong timg gidng cua
3 chung, tinh khang min ciing bién thién cao, ké ca cay thuc sinh tir cing mot
cay me (Kadman and Ben-Ya’acov, 1976) [57]. Tinh khang vang 1a& do ham
luong voi trong dat cao thé hién rd nhat ¢ cac giéng thudc chung West Indian
(Oster et al., 1985) [78]. The Influence of Salinity and Rootstock on Avocado
Seedling. Goc ghép West Indian phan tng rat kém & chan dat ning va diéu
kién ung nudc (Xoca-Orozco et al., 2017) [103]. C6 mdt sb bao cdo vé chon
tao géc ghép chiu man va vang 14 do ham luong voi cao (Ben-Ya’acov A.,
1998 [26]; Sanchez and Barrientos, 1987 - Trich boi Nguyén Minh Chau,
2000) [5]. Gidng gbc ghép chon loc Dusa ctia Nam Phi ¢6 kha nang chiu dyng
t6t voi nude tudi co tinh kiém & California (Jonathan Dixon, 2004) [52].



1.1.4.2. Tinh chiu lanh

Phén 16n cac ving trong bo chi luc trén thé gidi déu bi swong mudi giy
hai va kha ning chiu lanh 1a mot loi thé 16n d6i véi qua ciing nhu dbi véi cay
no6i chung. Chiu lanh chi gidi han trong ching Mexico, tuy nhién khi nhiét do
trén 0°C van co thé gy hai cho cac gidng thudc chung West Indian. Hass l1a
giéng bo thudc chung Guatemala c6 strc chiu lanh dic biét, nhung khéao sat
ddi con thuce sinh cta no, c6 khoang 1/5 sd gen cla gidng nay c6 ngudn goc tir
chung Mexico dong thoi cung cip bang chimg cho thay gidng Hass c6 ngudn
gbc lai giira hai chung (Ben-Ya’acov A., 1998) [26]. Piéu nay c6 thé giai
thich cho kha nang chiu lanh cling nhu qua chin sém hon nhiéu cua gidng
Hass so voi giong Guatemalan thuan ching. Tinh chiu lanh trong cing chiing
cling nhu gitta cic chung c6 su khic nhau, trong sb cic gidng dugc coi 1a
thuan ching Guatemalan thi 2 gidng Nahal va Reed chiu lanh rat cao, con
giéng Anaheim lai rat man cam voi lanh. Yama dugc coi nhu giéng chiu lanh
nhat trong sd cac gidng thudc ching Mexican, chiu dugc -8°C ma khéng bi
gay hai nang, d6 13 gidng b6 me thich hop trong chon tao giéng chiu lanh. Tai
Florida cac giéng trién vong thudc ching Mexican dugc ding dé chon loc cac
gidng thuong mai c6 kha ning chju lanh tot dé chong chiu voi diéu kién lanh
xay ra theo chu ky (Knight, 1971 — Trich béi Scora, R. W. et al., 2002) [89].

Géc ghép thuan chung West India khong phan ung t6t véi diéu kién
mua dong ¢ California, nhung nhitng con lai, dac biét dang Mexican, thich
nghi rat tot. O nhitng ving dé bi suwong gia nén can c6 géc ghép phu hop dé
ting cuong tinh chiu lanh cua chdi ghép. Tuy nhién, nhitng gbc ghép chiu
lanh thudc ching Mexican dwa vao chuong trinh nghién ctru khong di truyén
dugc tinh chiu lanh cho chdi ghép (Ben-Ya’acov A., 1998) [26].
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1.1.4.3. Tinh chiu nong

Tinh chiu néng cua cac giéng bo trong trong trot bién thién rat 1on. Trong
sd cac chung, stc chiu néng trung binh chung Mexican cao nhat, dién hinh 1a cac
gidng Mexicola, Mayo va Indio. Trong s cac gidng thudc ching Guatemalan ¢
gidng Frey va Hass man cam véi néng hon. Gidng Irving 1a con lai giira
Mexican va Guatemalan c6 kha ning chiu dung rat tot voi nhiét do cao va am do
thap tai California (Bergh, B. O. and Ellstrand, N. C., 1986) [28].

1.1.5. Gia tri ciia cdy bo

1.1.5.1. Gia tri dinh dwong va sur dung

Qua bo giau nang luong va 0 gia tri dinh dudng cao, dugc coi nhu loai
qua nhiét d6i chu luc. Qua bo giau protein va cac vitamin tan trong chat béo
goém vitamin A va vitamin B, cac vitamin D va E c¢6 ham luong trung binh,
khong co & cac loai qua khac. Thit qua bo chira nhiéu loai dau do d6 duoc sir
dung rong rii trong cong nghiép dugc va my pham ciing nhu ché bién thanh
cac loai dau thuong pham tuwong ty dau oliu vé thanh phan axit béo. Ngoai ra,
qua bo co nhiéu 1gi ich cho stc khoe, dic biét nho hop chét co trong thanh
phan lipit nhu cac axit béo, omegar, phytostenols, tocophenol va squalene
(Santos M.A.Z. et al., 2014) [86].

1.1.5.2. Gid tri xudt, nhdp khéu.

Tuy dugce trong & hon 70 qubc gia véi san luong nam 2019 dat trén 7 triéu
tan, nhung phﬁn 16m san lugng dugc sir dung ndi dia, xuét khau chi khoang 1,9
tridu tAn. Gia tri thi truong bo toan cau nam 2019 dat gan 12 ty USD va du bao
s€ dat 23 ty USD vao nam 2027 véi mire tang truong hang ndm 1a 6,2%. Nam
2019 toan thé gidi xuat khau 1,9 triéu tan véi gia tri xuat khau 13 6,3 ty USD.

Qudc gia xuat khau bo hang dau trén thé gisi 1a Mexico san lugng
xuat khau nim 2019 1a 2.760 triéu triéu USD (chiém 45% san luong xuét

khau thé gidi), tong kim ngach xuat khau 1a 2,4 ty USD (chiém 43% gi4 tri
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xuat khau thé gidi). Nam 2019 nhap khau bo toan thé gidi 13 2,1 triéu tin véi
gia tri khoang 5,7 ty USD.

1.2. Tinh hinh san xuit bo trén thé giéi va Viét Nam

1.2.1. Tinh hinh s@n xudt bo trén thé gigi

Theo théng ké cua FAO (2021) [40] hién c6 hon 70 nudc trong bo trén
thé gi6i v6i dién tich 726.660 ha, ning sut binh quan 9,88 tin/ha va tong san
luong dat 7.179.689 tan (Bang 1.2). Cay bo duoc trong khip cac ving sinh
thai trén thé gidi, tap trung chl yéu khu vieec My Latinh, chiém khoang 70%

dién tich va trén 74% tong san lugng toan cau.

Countries by avocado
production in 2016 (tonnes)

W >1,000,000
[l 500,000-1,000,000
B 250,000-500,000
Il 100,000-250,000
[l 50,000-100,000
B 25,000-50,000
[ 10,000-25,000
5,000-10,000
2,500-5,000
1,000-2,500
100-1,000
<100
N/A

Hinh 1.1: Bin dd cac viing trong bo chinh trén thé giéi nim 2016
Nguon: Reddit (2017) [82]
Bo 1a cdy trong c6 kha nang thich Gmg kha rong. San pham tir qua bo
chtra nhiéu chat dinh dudng, duoc ngudi tiéu dung trén thé gidi ua thich. Dién

tich tréng bo ngdy cang duoc mo rong.
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Bang 1.2. Dién tich, niing suét va san lwong bo trén thé giéi nim 2019

Khu vire Dién tich Nz‘urlg suit San l’u’q’ng
) (ha) (tan/ha) (tan)

Chau My 485.121 10,72 5.200.722
Chau A 79.829 10,02 799.854
Chau Au 15.724 7,01 110.240
Chéu Pai duong 21.422 5,39 115.450
Chau Phi 124.564 7,65 953.373
Thé gi6i 726.660 9,88 7.179.689

Nguon: FAOSTAT, 2021[40]

Theo thong ké ctia FAO (2021) [40], san luong bo toan cau nam 2019
dat khoang 7,1 triéu tan, tang 1,06% so v&i nam 2018. Nhu cau st dung san
pham trai bo trén toan thé gidi ting 1én nhanh chéong trong nhitng nim gan
day da thuc day su ting truong mau dich, bo trd thanh loai qua ting trudng
nhanh nhat trong tat ca cac loai trai cAy nhiét d6i v6i muc ting trung binh
hang nam trong giai doan 2007 - 2016 12 5,6%.

Ning suat bo nam 2019 trung binh toan thé giéi khoang 9,88 tin/ha, cao
nhat 12 viing trong bo thudc chau MY, tiép theo 1a chau A, thap nhét 1a & chau
dai duong. San luong bo cla cac nudce trong 16n trén thé gidi (Bang 1.3) nhin
chung c6 xu hudng ting manh trong 3 nim gan day, ndm 2019, san luong cao
nhat 1a Mexico véi 2.184.663 tan, 1a nudc c6 toe do ting san lugng nhanh nhét,
nam 2019 ting 1,07% so voi nim 2018 dwa nudc nay tré thanh qudc gia san
xuat bo nhiéu nhat toan cau, tiép theo 1a cong hda Dominica véi san luong
644.306 tan. Tuy nhién, san luong bo & mot sd nude lai cd khuynh hudng giam

trong 3 nam gan day, nhiéu nhat 1a My (0,97%), Chile 0,96%
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Bang 1.3. San lweng bo ciia cac nwéc nhidu nhat thé giéi

SLBQ Dién tich

San A Nan

Quoc gia lu’g’ng n(;?rl(‘lﬁ (ha) su?i’;g

2019 (tan) (kg) (kg/ha)
Mexico 2.184.663 17,514 206.389 10.585,2
Dominica 644.306 62,760 13.924 46.272,4
Peru 504.517 16,151 40.134 12.570,8
Indonesia 410.094 1,547 33.393 12.281
Colombia 326.666 6,543 41519  7.867,8
Brazil 235.788 1,125 14.331 16.453
Kenya 233.933 4,591 14497 16.136,6
My 168.528 0,514 21.707  7.763,8
Venezuela 139.685 4,389 11.544 12.100,5
Israel 131.720 14,787 9.408 14.000,9
Chile 128.743 0,092 21553  5.973,3
Nam Phi 127.568 2,21 24.002  5.3149

Nguon: FAO, (2021)[40]

1.2.2. Tinh hinh sdn xudt bo tai Viét Nam

Két qua nghién ciru ciia Vién Khoa hoc Ky thuat Nong Lam nghiép
Tay Nguyén va Vién Nghién ctru Phét trién Vung - Bo Khoa hoc va Cong
nghé [4][5][22] cho thdy: Khoang 80% dién tich trong bo tip trung chi yéu &
4 tinh Tay Nguyén la: Pak Lak, Pak Nong, Gia Lai va Lam Pong, 15% dién
tich trong bo tai cac tinh Pong Nam bd bao gdm: Binh Phudc, Pong Nai va
Ba Ria - Viing Tau, con lai khoang 5% di¢n tich tréng bo & cac tinh phia Bic
va Trung bo. Nhu vay, ving trong bo trong diém 1a cac tinh Tay Nguyén, noi
c6 diéu kién sinh thai thich hop cho ciy bo sinh trudng va phat trién. Theo s6
liéu cua Cuc Tréng trot nam 2018, cac tinh mién Nam uéc dat 13,7 nghin ha,
san luong dat 81,4 nghin tan, béng 89,8 % dién tich va 94,6 % san lugng ca

nudce [4] .



14

Bang 1.4. Dién tich bo tai cac tinh Tay Nguyén nam 2020

TT Tinh Tong Dién tich Ning suat San
dién tich cho san (ta/ha) lwgng

(ha) pham (tin)
1 Pik Lak 8.909 5.404 152 82.140
2 pik Nong  2.427 986 105 10.333
3 Lam Pong  7.423 2.678 172 46.062
4 Gia Lai 2.419,5 671,1 94,6 6.350,9

5 Kon Tum 173 91 758,68 608
Tong cong 21.351,5 9.830 148,01 145.494

Nguon: S¢ Nong nghiép & PTNT cdc tinh [2][13][14][15][16][17][18]

Tay Nguyén 1a khu vuc thich hop cho ciy bo phat trién, theo Bao céo
cia S& Nong nghiép & PTNT céc tinh cho thay tong dién tich bo nam 2020
dat 21.351,5 ha, trong d6 dién tich cho san pham 9.830 ha, ning suit binh
quan 148,01 ta/ha voi tong san luong dat 145.494 tan. Tinh Pik Lak 1a noi
tréng nhiéu bo nhét ca nudc, dién tich dat 8.909 ha véi 5.404 ha dang cho thu
hoach, ning suit trung binh dat 152 ta/ha, v&i san luong dat 82.140 tan [13].
Tiép theo l1a Lam Pong véi 7.423 ha, san lugng 46.062 tan [18] va Pak Nong
dat 2.427 ha, san luong dat 10.333 tin [14], Gia Lai véi 2.419,5 ha cho san
luong 6.350,9 tan [15], trong khi Kon Tum 1a dia phuong c6 dién tich bo thap
nhat khu vue, voi dién tich nam 2020 dat 173 ha véi 608 tan qua twoi [2] [16]
Nguoi trong bo da co ¥ thirc va quan tdm dén chat lugng gidng, quy trinh ky
thuat dugc ap dung nham diéu khién ra hoa trai vu [17]. Bo duoc trong tai
Pik Lak tir nhitng ndm 1958 bao gdm ca 3 chung: West Indian, Guatemalan,
Mexican va ca giéng lai (Vii Cong Hau, 1996) [10]. Ban dau, bo dugc trong
tap trung tai Trung tdm Thyc nghiém Nong - LAm - Stc Ea Kmat gdm hai
vuon véi sd lwong 290 cay (Trinh Ptrc Minh va c¢s, 2007) [12]. Sau d6 nguoi
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dan dung hat trdng phd bién tai dja ban va phat tan ra nhiéu ving khac nhau.
Theo thoi gian va nhimg tic dong phat trién 6 at ciia mot s ciy trong cong
nghiép co gia tri hang hoa cao nhu: ca phé, cao su, ho tiéu,... viéc phat trién
cay bo tai dia phwong da c6 nhiéu thay doi.

1.3. Tinh hinh tiéu thu bo trén thé giéi va Viét Nam

1.3.1. Tinh hinh tiéu thu be trén thé gisi

Trén toan thé gidi, gia tri kim ngach xuit khau qua bo dat 6,3 ty d6 la
My vao nam 2020. Theo danh gia cua Paul A.L. and Adewale F.J., 2018 [79],
gia tri kim ngach phan anh mirc ting trudong 83,9% vé mau dich bo toan cau
giai doan 5 nam 2013 - 2018.

Bang 1.5. Cac nuéc xuat khau bo hang dau thé giéi

Ty trong
Gia tri xuat giatri Thay déiso Thay doi3
Quocgia  Kkhaunim 2020  xuit v6i nim nim gin
(triéu USD) khéu 2019 (%) day (%)
(%)

Mexico 2.760 39,85 -6,88 1,22
Ha Lan 1.060 15,31 20,26 67,7
Peru 1.010 14,53 25,26 55,6
Tay Ban Nha 443,38 6,41 13,33 27,14
Chile 346,24 5,01 -6,07 -36,85
Colombia 249,26 3,6 162,3 338,13
My 164,72 2,38 6,68 8,07
New Zealand 115,16 1,16 64,94 32,22
Kenya 103,01 1,49 -3,68 24,53
Nam Phi 90,67 1,31 3,18 9,15

Nguon: Tridge, 2021 [94]
Céc nudc xuat khau bo 16n trén thé gigi nam 2020 1a: Mexico dat 2.760
triéu USD, Ha Lan 1.060 triéu USD, Peru: 1.010 triéu USD va Tay Ban Nha
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dat khoang 443,38 triéu USD. Colombia la nudc c6 téc do ting trudng xuét
khau manh mé& 3 nim gan day, dat 338,83 % (Bang 1.5), trong khi Chile ¢ xu
huéng giam 3 nim gan day véi tbe do khoang (-36,85%).

Trung My va ving Caribe chiém gin mot nira san luong bo cua thé
gidi, trong d6 khoang 30% san lugng dén tir Mexico nam 2020 Trén thuc té,
nam 2020 da chung kién Ha Lan va Peru trd thanh nha xuat khau bo 16n thtr
hai, thtr 3 thé gidi, chiém 10% tong san lugng bo toan cau.

Xuét khau bo toan cau nam 2020 dat 6.342 triéu USD, trong d6 Mexico
chiém 43,52% gia tri xuat khau, chu yéu Xuat sang My, do bo Mexico dugc thu
hoach quanh nim va khoang cach gan giii vé mat dia Iy véi Hoa Ky. Cac nha
xuat khau 16n khac (Ha Lan, Peru, Tay Ban Nha, Chile, Colobia) chu yéu xuét
sang EU, noi nhu cau dang gia ting nhanh chong nhiing nam gan day (Joubert
and Claasens, 1994) [55].

Bang 1.6. Cac nuwéc nhap khau bo 16n nhat thé giéi

Gia tri Thay d6i Thay doi 3
Ty trong gia oz e <A 2. =«
<. L ;  hhap khau sovoinam namgan Thay doi S nam
Quocgia tri “hf‘:p Khau 020 (tricu 2019 (%)  day (%)  gin diy (%)
(%) USD)

M5 36,78 2.540 -11,39 -6,88 +49,14
Nam Phi 14,92 1.030 +26,04 +86,43 +233,95
Tay Ban Nha 5,64 389,58 +14,11 +54,3 +205,52
Phap 5,59 386,16 -25,98 -13,69 +37,42
Puc 5,4 373,23 +6,72 +34,71 +150,76
Anh quéc 5,02 346,61 +1,2 +22,67 +104,17
Canada 3,41 235,26 -1,05 +5,07 +51,22
Nhat Ban 3,25 224,18 -6,47 +9,28 +45,84
Na uy 1,93 133,05 +5,41 +15,71 +53,76
Uc 1,64 113,37 +111,6 +46,25 +110,61

Nguon: Tridge, 2021 [94]
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Trong sd cac nuéc nhap khau 16n cia thé gidi, My chiém 44,01% tong
kim ngach nhap khau cta thé gidi, tiép theo 1a Tay Ban Nha, Phap, Ptc va Anh
Qudc, mdi nude xap xi khoang 6%. Gan day, chau A dang ndi 1én nhu mot diém
dén quan trong cho nhap khéu bo, dic biét 1a Trung Quéc, Han Quéc va Nhat
Ban. Han Quéc nhap khau ting gap d6i trong tdm thang dau nim 2017 so voi
cung ky nam trude. Nhap khau cua Trung Quéc ting 20% so v&i nam 2016 1én
44.000 tan. Luong nhap khau bo qua ctia Trung Qudc ¢d xu hudng ting manh
trong 3 ndm gan day véi toc do 2.124,4%. Tuy nhién, do loi nhuan tir trai bo,
Trung Qubc dang bat dau san xuat bo cia riéng minh, nhiig dién tich dau tién
da duoc thu hoach vao mua thu nam 2017.

1.3.2. Tinh hinh tiéu thu bo ¢ Viét Nam

Trong diéu kién sinh thai ctia Viét Nam, cdy bo c6 2 vu thu hoach:
vu chinh khoang thang 6 - 8 va vu mudn khoang thang 9 - 11 hang nam.

Hién nay, thi truong tiéu thu bo ctia Viét Nam chu yéu trong nudc (tap
trung & cac thanh phd 16n nhu thanh phé H6 Chi Minh, Ha Noi va Da
Nﬁng), bo dugc st dung an tuoi va lam sinh t6, mot phﬁn nho xuét khau sang
Trung Quéc, Han Qudc.

Thi truong ti€u thu va gia ban phu thudc vao thoi diém thu hoach. Thoi
gian chinh vu gia thu mua qua bo dao dong tir 5.000 d - 30.000 d/kg tuy vao chat
luong tréi. Cang vé cudi vu gia thu mua ting 1én manh (gap 3 - 5 lan) so voi dau
vu. Ngoai nguyén nhan do yéu t6 thoi vu thi chét luong qua cua dot thu hoach vu
muodn thuong khéa cao do néng dan tréng cac gidng méi, chii yéu 1a bo Booth 7
va mot sd giéng bo nhap nodi (Trinh Ptc Minh va cs., 2007) [12].

Két qua diéu tra nam 2006 vé Chudi gia tri bo tai tinh Pk Lak cia
Chuong trinh phét trién MPI-GTZ-SME (2006) [3] cho thdy: San xuat bo trong

nude chua du cung cép cho thi truong ndi dia, hing nam thiéu khoang trén 100
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ngan tn qua. Dac biét cac tinh phia Bic dang c6 nhu cau rt 16n. Hon nita, nhitng
giéng chin sém va chin mudn rét it nén khong thé rai vu quanh nam.

Mién Pong Nam b, noi ¢ diéu kién sinh thai kha phu hop gilp cay bo
sinh trudng, phat trién, cho ning suét cao dang chi trong md rong quy mo san
xuat (Vi Cong Hau, 1996) [10]. Tuy nhién, hau hét cac giéng bo hién c6 chat
lwong khong dong déu, chua dap ung duoc nhu ciu cua ngudi tiéu dung.
Trong khi d6, mdt ) giéng bo chét lugng tdt chua duoc binh tuyén, chon loc
nhim cung cdp gidng chat luong cho san xuét, dic biét nhitng ving giap
thanh phé H6 Chi Minh (tinh Pong Nai, Binh Phudc va Binh Duong) noi ¢
nhu cau tiéu thu 16n vé qua bo (LAm Thi Bich L¢, 2002) [11]. Pong thoi viéc
nghién ctru phuong thirc canh tac phii hop, nhat 1a ché d6 phan bon, can duoc
coi trong va tap trung quan tim dau tu nghién ctru mot cach c6 hé théng dé
nang cao ning suit va chit lugng qua bo, tir d6 ting hiéu qua kinh té gop
phan dua nghé trong bo phat trién bén ving.

1.4. Téng quan vé nhu cau phan bon cho cay bo

1.4.1. Gidi thigu vé nhu cau dinh dwing cho cay bo

1.4.1.1. Luwong dinh dwéng cay bo hit tir dat

Luong dinh dudng qua bo lay di co thé duge uéc tinh kha chinh xac
nhd ham lugng cac chit trong chat kho cta qua it chiu anh hudng cta su cung
cip so v6i cac bd phan khac cua cdy, do d6 niang suit phan anh phan 16n
luong dinh dudng lay di tir vuon (Lahav, E. and Kadman A., 1980) [66]. So
v6i luong dinh dudng trong toan bd cay thi lugng trong qua chiém ty 1¢ kha
nho tuy theo gidng (Embleton et al., 1958a) [35]. Vi du, trong qua cia giéng
Lula, ty I¢ K chiém 8%, cao hon ty 1€ cua P hoac N (6%), con Mg, Na hodac
Zn trong qua chi chiém 3% cua ca ciy. Wolstenholme, B. N. (1991) [102] so
sanh cac sb liéu nay v6i dinh dudng lay di caa 10 tan cam/ha va két luan rang,

so v6i cdy cam cdy bo co nhu cau khoang chét trong dét thap hon. Cu thé,
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nang suat 10 tin borha s& lay di 1/12 Ca, 1/4 P va Zn, 1/3 K va 1/2 N so v&i
10 tin cam/ha. Marchal J. and Bertin Y. (1980) [74] khi so sanh luong dinh
dudng ctia bo v6i cam, dira voi chudi ciing dua ra két luan tuong tir. Bén canh
ham luong khoang trong qua kha thap, ciy bo c6 ning suit thap hon cam vi
ham luong dau cao cua bo (su tong hop dau yéu cdu ning luong nhiéu hon
cacbohidrat, 13 thanh phan ning luong chinh cua qua cam) (Labanauskas et
al., 1958b) [63]. Lugng dinh dudng do qua lay di thap, dong nghia trong phan
16n diéu kién canh tac, luong phan (N, P, K) bon cho bo kha it. Mt khac, &
cdy khoe manh viéc thu nhan va tai st dung dinh dudng c6 hiéu qua hon. SO
lidu vé viéc hit dinh dudng cia cdy trong 14 co s cho chuong trinh bon phan
hang nam, tir d6 c6 diéu chinh dé dap umg cac diéu kién san xuat cu thé. Tinh
toan mirc phan bon do Dirou J. and Huett D. (2001) [31] dé xuat ciing bat dau
tir s6 liéu vé dinh dudng cay lay di va sau do tinh ca luong that thoat do hién
tugng rira troi, cd dinh trong dat va chay tran. Cach tinh nay ludn dan dén
luong phéan thap hon luong khuyén céo hién tai. Bén canh sy mat dinh dudng
tir vudn, nhu cau can thiét dé cay sinh trudng ciing can dugc tinh dén.

Bang 1.7. Dinh dudng qua lay di tir vweon bo' 10 tan/ha

% chat Dinh mg/kg khdi
Dinh dudng kg/ha kg/ha
kho duéng lwgng kho
N 0,54 11,3 Na 400 0,80
P 0,08 1,7 B 19 0,04
K 0,93 19,5 Fe 42 0,09
Ca 0,10 2,1 Zn 18 0,04
Mg 0,24 5,0 Mn 9 0,02
Cl 0,07 1,5 Cu 5 0,01
S 0,30 8,0

Nguon: Lahav, E., and Kadman. A, 1980 [66]
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Bang 1.8. Dinh dudng khoang (g/cay) cta giong Lula 7 nim tudi &

Martinique
d[l)l’lgll;]g L4, canh  Canh caTn Tﬁi‘r’]ﬁ RE Qua’ T;’(})‘g Tyfﬁ‘(%‘ay
N 706 567 76 195 89 1.633 55
P 59 71 9 29 11 179 6,1
K 523 795 107 210 145 1.780 8,1
Ca 439 344 65 85 4 937 0,4
Mg 96 62 10 23 6 197 3,0
Cl 49 270 13 13 2 347 0,6
Na 1,7 2,7 0,8 2,8 0,3 8,3 3,6
Fe 5,3 55,0 8,6 929 05 162,3 0,3
Mn 6,5 4,3 0,6 2,2 0,04 1364 0,3
Zn 1,1 4,8 0,5 1,2 0,2 7,8 2,6

(*) Voi nang suat trung binh 32 kg/cay. (Marchal J. and Bertin Y., 1980 [74])
1.4.1.2. Phdn bé dinh dwéng trong cdy bo

Marchal, J. va Bertin, Y., (1980) [74] bao cdo vé su phin b tong chat
khoéng trong cay bo bao gdm ca ré& va qua trén giéng Lula & Martinque. L& va
canh déu chtra luong N, P, K, Ca, Mg, Na va Mn nhiéu nhu nhau. Canh chira
78% Cl cua cdy va 62% Zn, trong khi d6 ré& chtra nhiéu Fe (57% tong s). Vi
giéng Fuerte va Hass ¢ Nam Phi thi cac tri sd twong tu ddi vi Ca va K
(Witney G. W., et al., 1990 [101]). Ca va K phan b tuwong tu nhau trong 14 va
canh, con Mg c6 gan 50% trong 14 (Embleton et al., 1958a) [35]. R& c6 khoang
10% Ca, 15% Mg va 16-23% K, qua chira rat it Ca va Mg. Trong mot nghién
ctru gan day voi gidng Hass, (Schaffer B. et al., 2013 [88]) bao cdo nhitng két
qua tuong tu ddi v6i N, Ca va Mg, nhung 14 chta ty 16 P (9%) va K (8%) thap
s0 voi tong sb ca cdy. Mot vai sy khac biét nhu trén c6 thé lién quan dén giéng
khao sat khac nhau: Lula (nhém West Indian) & Martinique so v6i Hass (hau

nhu nhom Guatemalan) & Nam Phi.
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Vé ty 18, N it hon & 1& (4%) va 14 (18%), nhiéu hon & canh (50%). Su
khac biét cht yéu c6 thé do ning suat qua cao (100 kg/cay) khién cho 26% tong
N bi lay di. Zilkah S. et al., (1999) [107] st dung N dé nghién ctru phan bo N
trong cay, két qua cho thdy: L4 chira 10 - 25% tong chat kho cua cay khi trong
trong chau sudt ca nam, trong khi dé6 N trong cung 14 1a 30 - 40%, cao hon
nhiéu so v§i than, canh hodc ra.

1.4.2. Anh hwoéng cac chdt dinh dwéng dén sinh truéng, phéat trién va
ning sudt bo

1.4.2.1. Anh hwong ciia dam dén sinh truéng Va phdt trién ciia cdy bo

Pam c6 anh hudng 16n 1én su sinh trudng va ning suét bo. Thiéu N han
ché su sinh trudng cua chdi, cac triéu ching thiéu N 1a 14 nhé mau nhat va
rung sém. Néu thiéu ning, gan 14 cling hoa vang (Lovatt, 2013) [70].

Embleton T.W. et al., (1959) [37] d3 lap nén dudng cong thé hién quan
hé c6 ¥ nghia gitta ham luong N trong 14 sinh trudéng mua xuén, 1dy mau phan
tich vao mua thu véi ning suét gidng Fuerte ghép trén gbc ghép Mexican &
California. Ham luong N trong 14 1,8% cho ning sudt cao nhét va ning suit
giam c6 ¥ nghia néu N cao hon hodc thap hon ham luong nay. Tac gia
Embleton T.W. et al., (1968) [39] sau d6 dd khuyén cdo ham lugng N trong 14
gidng Hass sinh truong mua xuan, ldy miu mua thu, khong dugc thip hon
2,0% vi cac lugng bén N cao (1.800 g N/cay/nim) khong co6 dau hiéu lam
giam nang suat. Tuy nhién, cac liéu bon cao c6 thé khong kinh té néu khong
tac dong dén nang suat. Ngoai ra, néu N khong dugc cdy trong hodc cac thanh
phan khac cta hé théng vuon cay hut thi c6 thé bi rira tréi va gy 6 nhiém
ngudn nude ngdm. Lynch S. J. et al., (1954) [72] két luan, trong ba yéu td N,
P, K thi N ¢6 4nh hudng 16n nhat dén ning suit ciia cac giéng thudc chung
West Indian ¢ Florida. Két qua cic nghién ctru vé sau cho thdy, lidu lugng N

cao hon cho gidng Tonnage & Florida 1am nang suat thap. Theo Koen, T. J.,
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1991 [58], phan N lam ting ning suét giéng Fuerte & Ai Cap, Hy Lap va Nam
Phi. O Israel ning suat giéng Hass ting sau khi bon N va P vao mua thu
(Winey G.W. et al., 1990) [101], twong tu & Califonia sau khi bon ting N
trong mua thu (Lovatt C. J., 2001) [69]. Cac nghién ctru trén cho thiy vai tro
quan trong cua N ddi v6i ning suit cdy bo.

Nghién ctru cta Lovatt vé thoi diém bon N vao dat cung cp thém thong
tin tai sao d6i khi ham luong N trong 14 ¢ twong quan v6i ning sudt con mot
s6 truong hop khac thi khong (Lovatt, 2013) [70]. Téc gia nay ciing nhan thay
rang, ham luong N trong 14 ¢ twong quan véi nang suat khi bon N tai cac thoi
diém ma sinh truéng sinh dudng va sinh trudng sinh thuc déu duoc huong loi.
Nhu vdy, giong ¢ phan tmg khac nhau khi dugc bon N, do d6 can phai xem
xét dén yéu to nay trong cac chuong trinh bén phan N (Lovatt, 2013) [70].

Zilkah S., et al., (1999) [107] khi b6n °N cho cay bo tréng trong chau,
thi dang N-nitrat dugc hip thu cao hon nhiéu trong ci nim so véi dang N-
amoni. Nhung trén dong rudng thi diéu nay khong xay ra. N-nitrat bi rira troi
khoi dat mot cach nhanh chong vi khong duoc phic hop cation trao d6i trong
dat hap thu. C6 mot sd bang chimg cho thay, viéc sit dung N-amoni trong
truong hop c¢6 bénh thdi ré do Phytophthora 1a rat hiéu qua. Zentmyer G. A.,
(1981) [106] nhan thidy N-amoni han ché sy phat trién nhanh bao ti
(Sporangial) va giai phong dong bao tir (Zoospores). Tuy nhién, ham lugng
dam amoni cao d& gay doc cho r& hut. Ngudn nudc tudi co thé chia N, do d6
can phai phan tich nudc tudi trude khi quyét dinh lugng phan bon. Yates M. V.
et al., (1993) [104] bao c4o rang, bon phan dang hat chia lam nhiéu lan (8
lan/nam) lam giam sy rira troi so véi bon chi 2 1an/nam. Cac chét can nitrit hoa
lam cham qué trinh chuyén d6i N tir dang amoni sang dang nitrat va c6 thé
giam duoc lugng N bi ria troi ra khoi ving ré. Tuy nhién, nhitng chét can nay

chua dugc nghién ctru trén cay bo.
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C6 rat nhiéu hop chit chira N duoc sir dung dé bon cho vudn bo, bao
gdm uré, amoni nitrat, amoni sunfat, amoni di-phét phat, kali nitrat va cac loai
phan hdon hop dang dic hodc 16ng. Viéc chon lya loai phan bon tuy vao pH
dat, k¥ thuat canh tac (co hodc khong co tudi). Lidu lugng N khuyén cdo nim
trong pham vi tir 10 kg/ha vao nam thir nhat cho dén 200 - 250 kg/ha tir nam
thtr 6 tr& di. Tuy nhién, liéu luong bon can phai duge diéu chinh cho phu hop
v6i ham luong dam ¢ 14, giéng, tiém ning khoang hoa chét hiru co trong dat
va ning suit. D4i vi cdy bi thiéu N thi nén bén gip hai 1an luong khuyén céo
néu trén. Viéc bon tang luong N khong c6 loi néu lam tang ria tréi va giy 6
nhiém nudc ngdm (Lovatt, C. J., 2001) [69]. N thuong duoc bon vao dat bang
cach rai déu dudi tan ciy hodc bén qua nudc tudi. Gidng ning suat cao yéu
cau bon N cao dé dam bao du dién tich 14 hd tro cho sy ting trudng cla qua,
nhat 13 vao niam duoc mua. Trong nim mat mua nén giam bon N dé cho
khong kich thich qua manh sy sinh truéng sinh dudng. Thong thuong céc
gidng nhém Guatemalan (vi du gidng Hass) chtra nhiéu N trong mé té bao va
yéu cau nhiéu phan N hon cac giébng nhém Mexican (Lahav, E., 1995) [65].

Panh gia anh hudng cua cac loai phan N bon vao dat va phun 1én 14 dén
nang suat va kich ¢& qua bo gidng Fuerte. Phun 1én 14 (500 g N/cay chia lam 4
lan tr mia xuan dén giira mua he) 1am ting dang ké ning sut cling nhu kich
¢ qua so voi 4 1an bon vao dat. O Israel, Zilkah, S., et al., (1987) [108] béo
c4o murc hap thu 65-85% uré trong vong 2 - 5 ngay khi nhdng 14 Fuerte vao
cac dung dich uré c6 chira chit bam bé mit (Surfactants). Hi¢n tuong ngd doc
xay ra trong la va hoa khi ham lugng uré vuot qua tuong tng 1a 2% va 0,5 -
1,0%. Trong cac nghién ctru chuyén sau, Zilkah, S., et al., (1987) [108] nhan
thay c6 khoang 27% dam danh dau °N (phun uré 1én 14) di chuyén dén phét
hoa dang phat trién. Khi phun uré 1&n 14, N di chuyén dén qua dang phat trién

va 4 m&i ra mua xuan, sau khi phun 14 ngay, luong N chiém 14% (qua) va
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11% (13) dam tong s6 chira trong cic co quan nay. Su hip thu va chuyén vi N
vao qua dang phat trién s& 1on hon khi khong cét bo cac chdi xuan méi moc.
Zilkah, S., et al., (1987) [108] cho rang, N trong uré c6 danh déu duoc hap
thu va chuyén vi xudng dudi tir cac 14 muia xudn moi moc dén qua dang phat
trién. Ho nhan thdy 22% N trong qua 1a tir uré dugc danh dau 38 ngay sau khi
phun 18n 14. Céc tac gia Jaganath, I. and Lovatt, C., (1998) [51] nhan thdy,
phun uré 1% lén 14 bo Hass & giai doan dau kéo dai phat hoa (Cauliflower
stage) s& lam ting strc sdng clia nodn ciing nhu s lwong dng phan dén duoc
noan. Xt 1y ndy lam ting nang suit qua tich lily 3 nam 1én 23%. O New
Zealand, phun uré 1&n hoa trong 3 mua khong thiy anh huéng cé y nghia dén
su dau qua, c6 thé do sy khoang hoa N xdy ra manh ¢ dat Andosols (Dixon,
J., etal., 2006) [33].

V& thoi diém bon N cho bo, ¢6 khd nhiéu tai liéu xuat ban dya trén cic
nghién ctru chinh théng vé dinh dudng. O California, Goodall, G. E. et al.,
(1981) [47] khuyén cdo bon N vao mua xuédn khi cdy c6 nhu ciu cao cho nd
hoa va dau qua. Tuy nhién, cac tac gia ciing canh bao rang, str dung qué nhiéu
N vao lac nay c6 thé lam giam dau qua va niang suat. Whiley, A.W., et al.,
(1988) [98] d& nghi viéc bon N cho bo & ving 4 nhiét d6i nhu tai Uc, noi cay
sinh truéng manh hon & California, thi can phai lién hé vé6i yéu té khi hau va
viéc bon N trong mua hé va mua thu trdnh gay ra canh tranh giita sinh truong
sinh dudng véi sinh trudng sinh thye (thoi ky mang qua). Mat khac, Zilkah,
S., et al., (1987), (1999) [107], [108] két luan rang, viéc boén N vao mua dong
trong diéu kién ban kho han cta Israel 1am cay sinh truong kém hon ¢ moi
truong nhiét di. Hiéu qua hap thu N cao nhat trong mua hé, thip nhét trong
mua thu va mua xuin. Trong mua thu va mua dong da phan N hap thu tap
trung & ré, than, canh va dugc chuyén vi dén 14 vao mua xuan. Nhing cy bo

gidng Hass duoc béon N va P trong mua thu da ting ning suat trong vu sau.
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Do nghién ctru khéng xir Iy tach biét N va P nén khong thé khing dinh anh
hudng riéng r& cua N va P. Tuy nhién, c4c cong thirc tién hanh trong 8 nim da
lam tang sinh khéi 1é& ciy trong mdi mua xuén lién ké sau do.

1.4.2.2. Anh hwong Cia ldn dén sinh treong va phdt trién cia cdy bo

Hiém thay triéu chung thiéu P & cac vuon bo. Pbi véi cay bo trong trén
dat pha cat, Furr J. R., et al., (1946) [43] d3 mé ta cac triéu chimg nhu suy
giam sinh trudng sinh dudng, 14 nho dang tron, mau xanh nau va bi chay, la
rung sém va chét canh. It c6 thong tin da cong bd vé anh hudng truc tiép cua
P dén nang suat bo. Lynch. S.J., et al., (1954) [72] két luan viéc bon P vao dat
¢6 anh huong khong dang ké dén ham lugng P trong 14 ciing nhu ning suit cta
cac gidbng nhom West Indian trong & Florida. Vi giong Fuerte ¢ California bon
P lam ting ham luong P trong 14 nhung khong anh hudng 1én ning suat hoic
chit luong qua. Embleton, T. W., et al., (1958b) [36], Koen, T. J., et al., (1991)
[58] két luan bon P it co anh hudng 1én ning suat dbi véi gidng Fuerte & Nam
Phi vi trong 5 nam chi ¢6 1 nim ning suit ting c6 ¥ nghia.

Phan 1an phd bién nhat 13 da phdt phat (chi c6 ¢ dat axit), axit
phétphoric (HsPO,), super phét phat va mono-amoni phét phat (MAP). Viéc
bon hing nam tuy thudc vao ham lugng trong dat va 14, dugc xac dinh thong
qua phan tich. Cac hop chat P khong hoa tan thi nén bon cho nhiing dién tich
dat am chia 1am 2 1an bén (mua thu va mua hé) két hop véi 2 - 3 1an tudi. Khi
ham luong P trong 14 cao hon 0,14% thi khong can bon phan P. Néu ding
phan HsPO, thi ddy ciing 1a mot cach dé rira cacbonat két tia trong cac dudng
éng tudi co duong kinh nho.

1.4.2.3. Anh huong cia kali dén sinh triéng va phat trién ciia cdy bo

Triéu chimg dién hinh thiéu K 14 14 nho, hep véi nhitng chim dém hoai
tr mau d6 nau xudt hién trén 14 gia va sau do6 lan ra toan bo phién 14 phan nam

gilra cac gan 14. Trén cay bi thi€u ndng, canh rat nho va doi khi xay ra chét
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canh. Furr, J. R., et al., (1946) [43] bao c4o cac triéu chtng thiéu K xuit hién
trude hét & goc 14 va cudng 14, sau d6 lan dan vé hudng dau 1a thong qua gan
giita va gan th cap.

Mic du khi thu hoach qua, luong K 14y di khoi vuon ciy 1a tuong dbi
16n, tuy nhién it c6 tai liéu cong bd néu 1én mbi quan hé cua ning suat ddi véi
yéu t6 dinh dudng nay. Trong mdt thi nghiém kéo dai 12 nim & California,
tang ham lugng K trong 1a tir 0,9% 1én 1,3% khong c6 anh hudng té1 nang
suit (Embleton, T. W., and Jones, W. W., (1964) [38]. Két qua twong tu dugc
ghi nhéan tai Nam Phi trong mot thi nghiém kéo dai 6 ndm trén gidng Fuerte
nhan thiy c6 sy twong tac gitta N, P, K trén cac giéng thuoc nhom West Indian
& Florida khi bon 80 kg N /ha/nam cho ning suat va chat lugng qua thap & tat
ca cac mirc K va P. Bén véi lugng 150 kg N/ha/nam, niang suat khong bi anh
hudng nhiéu khi thay doi K va P, nhung liéu lugng K thap nhét (0 kg K) va cao
nhat (300 kg K/ha/nam) déu c6 tac dong ro rét dén nang suat. Khi gitt K & murc
cao, néu tang luong P tir 0 dén 156 kg/ha/nam thi lam giam ning suat. Bon K
lam ting niang suat khi bon N cao (240 kg/ha/nim) va P liéu thap (52
kg/ha/ndm). Trong nghién ctru ndy K khong cé anh hudng t61 kich thude qua.

Lahav, E. and Kadman. A., (1980) [66] nghién ctru anh hudng cua viéc
bon K 1én sinh trudng ciia cdy, ning suat va chat luong qua ctia mot sd gidng
cay bo trong trén dat ning ¢ Israel trong thoi gian 7 nim, vdi 3 muc K dang
KNO;s la 150, 300 va 450 kg/ha, dang K,SO, la 300 kg/ha , dugc so sanh véi
d6i chting khong bon K. Tat ca cac cong thirc déu dugc bod sung 160 kg N/ha,
dén 450 kg N/ha. Két qua cho thdy, liéu luong bon K cao nhét 1am ting ham
luong K trong 14 ¢ gidng Fuerte, nhung khong anh huong dén ham luong K
trong 14 cua gidng Hass. Liéu lugng KNO3 cao nhit (450 kg K/ha) 1am ting
c¢6 ¥ nghia chiéu cao ciy giéng Hass 1 20% va gidng Fuerte 1a 28% trong 7

nam. Tuy nhién, khong c6 cong thirc bon K nao c6 anh huéng dén niang suat
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qua trong toan bo thoi gian thi nghiém. K & cac muc cao nhat dd lam ting
kich thudc qua & ca 2 giong thi nghiém.

Tom lai, K 1a mot yéu té dinh dudng quan trong cho cdy bo sinh trudng
binh thudng. Tuy nhién, khi yéu cau tdi thiéu dugc dap ung thi tdc dung cua
yéu t6 dinh dudng nay kha nho dé ting nang suét, co thé do ciy du trir va tai
str dung c6 hiéu qua. K tac dong tich cuc dén viéce ting kich thudc qua di véi
gidng Hass, tuy nhién, bon K can phai dugc nghién ctiru thém trén nhiéu loai
dat va tai cac vang khi hau khac nhau (Trinh Céng Tu, 2006) [20], vi kich
thudc qua 1a mot van dé 16n doi véi giébng Hass khi trong & khi hau néng,
ving 4 nhiét d6i va K ciing d3 timg 1am ting kich c& gibng cam Valencia
trong & cac diéu kién méi truong twong tu.

KCI 1a dang phan K it dugc bon cho vuon bo vi cdy bo nhay cam véi
Cl nén & nhitng ving nghi ngo bi kiém thi nén str dung KNO; hoic K,SO,.
KNO; con cung cap thém N dang nitrat. Luong bén hiang nim dugc khuyén
c4o 12 170 - 250 kg K/ha tiiy vao phan tich 14 va tinh chat dat. Khi ham luong
K trong la trén 1,2% thi khdng nén bon K.

Limaco Sing and McNeil, (1991) (trich boi Schaffer, B. et al., (2013)
[88] nghién ctru hiéu qua caa viéc phun KNO;3 1én 14 gidng bo Hass trong trén
dat c6 ham luong Mg cao ¢ California. CAy duoc phun déu bang dung dich
KNOs 3,6% khi 14 phét trién dugc ¥ kich thudc hoan chinh, phun tiép khi 14 phat
trién hoan chinh vao mét thang sau d6 lam giam ham lugng Mg va Zn va ting
ham luong Mn trong 14 mot cach y nghia (Ruehle, 1940) [85]. Sy thay d6i ham
lwong cac chat dinh dudng khac trong 14 nhu trén cho thy: K trén 14 da duoc 1a
hap thu va sir dung vao cac qua trinh sinh 1y ciia cdy. Limaco Sing, J. and McNeil,
R. J., (1991) [68] tinh toan trong diéu kién nghién ctru cho thay, bon K;SO, vao

dat theo bang c6 hiéu qua gap 2 dén 3 1an so véi viéc phun KNOs.
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1.4.3. Twong tdc giira cac chdt dinh dwong trong cay bo

Phan 16n cac nghién ctru chi xem xét timg yéu t dinh dudng riéng biét, vi
mdi chat dinh dudng déu c6 mot chirc niang riéng Va nhiing triéu chimg thiéu dic
trung. Trong toan bo ciy, cac chat dinh dudng van hanh hai hoa diéu nay cho
phép viéc trao doi chat, sinh truong va 140 hod dién ra binh thudng. TAm quan
trong cta can bang dinh dudng & cdy bo duoc thé hién qua tuong tac gbc/chdi
ghép, tuong quan giita mot sd chat dinh dudng véi ning suat va chat lugng qua,
mdi lién qua gitra phan tich 14 va ham luong dinh dudng can bd sung.

Tang bon N cho cay bo lam tang ham Iugng P trong 1a. Lynch S. J., et
al., (1954) [72], Embleton, T. W., et al., (1968) [39], Lahav E., (1995) [65]
bao cdo rang, bon N dang nitrat 1am ting cuong su chuyén vi P tir 14 gia vé
cac bo phan méi sinh truong mua xuan cua giong Fuerte va Hass. Embleton,
T. W., et al., (1958b) [36] cho rang, bon N khong anh huong dén ham luong
K trong |4, tuy nhién, mot sd tac gia c6 két luan nguoc lai cho rang amoni
sunfat lam giam ham lugng Ca va Mg trong 14; BOn canxi nitrat hodc amoni
nitrat lam tdng Ca va Mg trong 14. Su khac biét gifta cac nghién ctru nay co
thé lién quan dén cac ngudn N khac nhau hodc cac két hop gdc/chdi ghép.
Bon N tang ciling lam tang Mn, Fe va giam B, Zn trong 14 (Labanauskas, C.
K., etal., 1958?) [62]

Ruehler, G. D., (1940) [91] (trich béi Schaffer, B. Et al., 2013 [88] bao
céo két qua tuong tu voi ciy bo trong trén dat nhiéu voi. pH dat cao lam giam
d6 hiru dung ctia Zn, tang bon N lam ting biéu hién céc triéu chung thiéu Zn.
Tuong tac d6i khang gitra N va Zn & cdy bo ¢6 thé do trong diéu kién N cao
da 1am gia tang su hap thu P (Ruehle, 1940) [85]. Mot s6 tac gia cho rang, co
su tuong tac am gitra P va Zn & cdy bo (Labanauskas, C. K., et al., 1958a
[62], Lahav, E., 1980, 1995 [66][65]).
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ft c6 béo céo vé anh huong cua P 1én su hap thu va ham lugng trong 14
ctia cac chat dinh dudng khac. Embleton, T. W., et al., (1958b) [36] nhan thay
viéc bon P cho giéng Fuerte & California lam ting Ca, Mg va CI trong 14
nhung ciing lam giam ham lugng K trong la. Labanauskas, C. K., et al.,
(1958a) [62] cho rang ting luong bon P lam ting ham luong Mn nhung lam
giam ham luong Zn, Cu va B trong 14. O cac liéu luong P cao nhét, Zn giam
rat manh du dé gy ra cac triéu chung thiéu. Lahav, E., (1984) [65] (Trich dan
bai Schaffer, B. et al., 2013 [88]) ghi nhan cac két qua twong tu khi ting ham
luong P trong 14 bang phan hitu co, do anh hudéng ddi khang lam giam dang
ké ham lugng B, Zn, Mn va 1am cho cay phat trién hién tuong hoa vang do
thiéu Fe.

Embleton, T. W. et al., (1958b) [36] cong bd két qua nghién ciru cho
thay, bon K lam giam ham luong Ca va Mg & 14 gidng Hass trong tai
California va lam tang ham lugng Cu va Mn trong 14, tuy nhién anh hudng
ctia K dén giéng Hass khong 6n dinh theo thoi gian.

Theo Schaffer, B. et al., (2013) [88], bén canh sy thay d6i vé ham
luong cac chat dinh dudng, ngoai nhimg chit d3 duoc bén, mot sd chat co
lién quan dén sy xuit hién cua mot trang thai trén cay hodc trén qua. Trén
déng rudng, cdy co thé thiéu hodc thira nhiéu hon mét chat, do d6 cac triéu
chtng dién hinh c6 thé khong biéu hién rd rang. Viéc phan tich 14 c6 thé giai
quyét duoc van dé nay vi ham luong cac chat dinh dudng trong qua co tuong
quan v6i chat luong sau thu hoach nhung van chua x4c dinh yéu t6 dinh
dudng nao co6 lién quan.

1.4.4. Phwong phdp va sé lan bon phan cho cay bo

C6 hai phuong phap bon chéat dinh dudng cho ciy trén dong rudng, do
1a bén qua dat hodc phun qua 14. Bon phan vao dit v6i phan chudng hoic

phan vo co, rai bén dudi tan cdy hodc dung phan hoa tan bon theo nudc, 1a
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nhitng phuong phap truyén théng cung cip dudng chat thiét yéu dé duy tri
sinh truong, phat trién va nang suat. Tai liéu bon phan 1an dau duoc bao céo
d6i voi cay bo 1a bon phan chudng (Popenoe, W. 1939) [80] nhung viéc ap
dung hau nhu rét it & cac trang trai do ton chi phi cao. Tuy nhién, phan
chudng hién van dugc bén rong rii ¢ nhimg vudn canh tac hitu co.

Bon dudng chat qua 14 1a phuong phap cung cdp nhanh dudng chit
dugc 4p dung & phan 10n ciy dn qua, nhat 13 khi di xuat hién triéu ching
thiéu. Thong thudng phun qua 13 4p dung cho phan vi lugng vi céc triéu
chtng thiéu c6 thé khac phuc dugc chi sau 1 1an bén. Tuy nhién, phun N 1én
la (uré c6 biuret thap) co6 thé ap dung dé khic phuc nhanh sy thiéu N hoic cay
bénh mau hoi phuc. Céc nghién ctru str dung dudng chat qua 14 d6i v6i cdy bo
cho két qua khong nhat quan vé hiéu qua, nguyén nhan c6 thé do 16p cutin c6
sap day ¢ mat trén cua la trudng thanh va mat dudi 14 cling duoc sap che phu
(Whiley, A. W., et al., 1988) [98]. L6p sap trén la c6 hiéu qua chong mat
nuéc & 14 truong thanh nhung ciing 1am giam sy hap thu dudng chét. Tuy vay,
trong mot s6 diéu kién khi cay dang ra la non manh, c6 mot s6 chi dan cho
thay phun vi luong trong luc ra hoa c6 thé 1am ting nang suat (Jaganath, |.
and Lovatt, C. 1998) [51]. Ngoai ra, c6 mot sé bang chimg cho thdy hap thu N
va K qua 14 ¢ cay bo ¢ hiéu qua, c6 thé do ¢ 2 dudng chat nay duoc chuyén
tir vi tri hap thu ban dau 1a ré sang 1.

1.4.4.1. Phuong phap bon phan

O hau hét vuon cdy, viéc bo sung dinh dudng khoang duoc tién hanh
hang nim dé duy tri stirc khoe va niang suit cay. Bon phan khoang duoc ap
dung tryc tiép dudi tan 14 dé chat dinh dudng dén ving ré. O nhiing noi tham
canh cao, viéc cung cap dinh dudng dugc thuc hién thong qua hé thong tudi

nho giot hodc tudi cuc bd tai gbe cho hiéu qua cao.
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1.4.4.2. S6 lan bén

Hap thu dinh dudng 13 mot qua trinh lién tuc. Do d6 1y tudong nhat 13
thuong xuyén bon phan dé thoa man nhu cau cua cdy trong. Bon phan nhiéu
lan rat quan trong & dat nhe va do phi thp, dat co thanh phan co gidi ning
ving 4 nhiét d6i s6 1an bon ¢ thé it hon.

S6 1an boén phan cho cdy bo phu thudc nhiéu yéu t6, ngoai do phi cua
dat, tinh trang dinh dudng cta cdy, ning sut, gidng, giai doan sinh trudng,
phat trién...thi dang dinh dudng cung cip 1a yéu t6 quan trong. Do N khéng
tich liiy va dé rira troi trong dat cho nén khuyén céo bon cang nhiéu lan cang
t6t. O noi c6 diéu kién, nén bén N cung véi tudi nude. Day 1a phuong phéap 1y
twong vi co thé cung cip luong chinh xac phu hop véi nhu cau. Pdi voi K va
P, do tich liiy trong cAy va it rira trdi trong dat nén sé lan bon it hon N. B nén
bon véi lidu luong thip do c6 thé rira tréi va cd nguy co gay ngd doc, nhat 13
trén dat cat véi ham lugng hiru co thap (Whiley, A. W., et al., 1996a) [100].

1.4.5. Phdn tich dinh dwong trong la& va ham luweng ngwong dinh
dwong cay bo

Phan tich dinh duong trong ld

Str dung ham luwong dinh dudng trong 14 dé do luong tinh trang dinh
dudng ctia cdy 1a phuong phap chan doan khoa hoc, chinh xdc va nhanh
chong nhat. Phan tich 14 1a cong cu hitu ich dung dé xay dung ké hoach bon
phan cho vuon bo.

Phan tich 14 c6 thé cho biét tinh trang dinh dudng cia cay, dong thoi
xé4c dinh c6 can bon hay khong nhung khong cho biét can bon sd lugng bao
nhiéu. Ly tuéng nhat 14 xac lap mdi quan hé gitra ham luong dinh dudng
trong 14 voi nang suét, tir d6 c6 thé xac dinh ham luong ngudng (toi thap va
t6i cao) cho ting nguyén té dinh dudng chil yéu. Néu nim dudi ngudng, cay

c6 thé dap ung véi viéc bon thém nguyén t6 thiéu. Nguogc lai, khi dinh dudng
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trong 14 vuot ngudng can phai xem xét dé diéu chinh luong bon cho can dbi,
hop ly tranh tinh trang ngd ddc.

Tiéu chudn héa tudi 14 va mua vu ldy mau phan tich 1a

Nhiéu két qua nghién ctru cho thdy anh huong cua tudi 14 va mua vu liy
mau tic dong dén ham luong dinh dudng trong 14 bo (Koo. R. C. J., and
Young, T. W. J., 1977 [61], Koen, T. J., et al., 1990 [59]). Ham luong N trong
14 sinh treong mua xudn lic dau ting trong 3 - 4 thang dau, 6n dinh trong thoi
gian ngin va sau d6 di xubng, tbc do ting nhanh trong mua nd hoa. Trong
mua thu/déng, ham luong N cua 14 sinh truéng mua hé cao hon dang ké so
v6i 1a sinh treong mua xuan (Lahav. E., 1995) [65]. P va K c6 ham lugng cao
nhat trong 14 non va giam dan khi tudi 14 ting. Ham luong Mg va Cl tang
nhanh trong 14 sinh truéng mua xuan trong 3 thadng sau khi 14 dat kich thudc
t6i da nhung sau d6 ham luong c6 xu hudng khong ting nira. Zn va Cu giam,
con Mn va Fe kém di dong thi ting theo tudi 14. Ham luong B thoat dau cao
trong 14 non nhung giam kha manh vao khoang tho1 gian ng hoa.

Embleton. T. W. and Jones, W. W., 1964 [38], Koen. T. J., et al.,
(1990) [59] chon 14 non nhat da phét trién kich thudc hoan chinh nam trén
nhimg chdi khong mang qua, chua bung 14 méi dé 1ap nén Bang ham luong
dinh dudng ngudng trong 14 bo. L4 duoc 14y miu vao dau mua thu, trén
nhitg choi 14 bat dau sinh truong mua xuan (khi 1dy mu, 14 dugc khoang 7
thang tudi) do lic ndy ham luwong N, P va K kha 6n dinh. Nghién ciru cia
Lahav, E., et al., (1990) [67] tai Israel cho thay c6 su twong quan giita ham
luong N trong 14 v6i ning suit bo, do d6 tac gia tai khiang dinh viéc ldy mau
l4 vao mua thu trén cac chdi 14 sinh truong mua xuén 12 thoi gian thich hop
nhat dé phan tich dinh dudng vi ham luong cua hau hét cac chat dinh dudng

khoang kha 6n dinh vao thoi gian ndy. Mtc ngudng cho ham lugng N & Israel
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1a < 1,6% cho gidng Fuerte va 1,8% cho giébng Hass da dugc xac lap tir cac
két qua nghién ctru trén.

O Uc, viing 4 nhiét déi am, ciing khuyén céo 1y mau 14 phan tich dinh
dudng vao cudi mua thu, coi day 1a cong cu dé quan 1y dinh dudng. Tuy
nhién, thay vi dung mau 14 trén cc choi sinh trudng mua xuan, nguoi ta lay
mAu nhitng 14 d3 phat trién hoan chinh nim trén nhitng chdi khéng mang qua,
sinh truéng mua hé. Khong nén thu mau 14 cho t6i khi tat ca chdi trén cay da
két thuc sinh truong nhung trude khi nu hoa bat dau cuong 1én, vi trong giai
doan nay N (yéu t6 chinh quyét dinh ning suit) c6 ham luong twong ddi 6n
dinh. Nhu vay, mau 14 3-4 thang tudi vao cudi mua thu cé thé duoc sir dung.
Nhitng 14 ndy nam ngay bén canh cac ny hoa va qua méi ddu va tinh trang
dinh dudng cta chiing c6 anh huéng rd rét dén viéc han ché qua rung. Whiley
A. W., and Schaffer, B., (1994) [99] da thiét 1ap quan hé giita ham luong N
trong 14 cta gidng Hass duoc 14y mau vao cudi mua thu trén cac chéi 14 sinh
treong mua hé voi sy dau qua va ning sudt. Him luong ngudng N trong 14 1ay
vao thoi ky nay dugc xac 1ap 1a 2,4 - 2,6% cao hon dang ké so véi ngudng
2,0% do Embleton. T. W., and Jones. W. W., (1964) [38] khuyén cio, va
1,8% do Lahav, E., et al., (1990) [67] khuyén cdo. Can luu ¥ 1a 1a duoc lay
mau & tudi khac nhau c6 ham luong dinh dudng khac nhau. Lahav, E., et al.,
(1995) [65] nhan thay ham lugng N trong 14 khi duoc 1dy mau vao mua thu
trén cac chdi 14 sinh truéng mua hé cao hon dang ké so voi 14 dugc 1y mau
trén cac chdi 1a sinh truéng vao mua xuan.

Chi nén 1y mau 14 trén cay khoe manh. Khong 1ay mau hodc ldy mau
riéng biét d6i véi nhitng ciy c6 hién tugng chay 14, vang 14 hoic bi bt cir cac
van dé khac. Quy trinh ldy mau da dugc (Lahav, E. and Kadman. A 1980
[66], Marchal, J. and Bertin, Y., 1980 [74]) md ta.
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Xac dinh nguong ham lwong dinh duong trong 14

Embleton, T. W., and Jones, W. W., (1964) [38] lan dau tién dé& xuat
ham luong dinh dudng ngudng trong 14 sinh trudng mua xuin cia bo trong tai
California. Cac nghién ctru vé sau (Lahav, E., et al., 1990, 1995 [65][67],
Koen. T. J., et al., 1990) [59]) phan 16n déu thira nhan cac ham luong da dé
xuét lac dau nhu trén; Két qua nay dugc thira nhan rdng rai va dugc nha vuon
st dung lam cong cu chan doan dé xac dinh nhu ciu phan bon. Tuy nhién, khi
1ap ra cac ham luong ngudng cho N, P & K & trong 14 gidng Fuerte trong &
Nam Phi, Koen. T. J., et al., (1990) [59] d& khuyén cdo ngudng ham luong ddi
vOoi N: 2,0 - 2,3% va K: 0,9 - 1,4%, cao hon so vi Embleton, T. W., and Jones,
W. W., 1964) [38] khuyén c4o 1a: 1,6 - 2,0% dbi v&i N va 0,75 - 2,0% d6i voi
K. Theo cac nghién ctru cua minh, Koen, T. j., and Du Plessis, S. F., (1991)
[60] ciing d3 ndng ham luong ngudng thap cia P trong 14 tir 0,08% 1én 0,17%.

Tai Israel ham lugng ngudng cua P dugc xac dinh 1a 0,14% va K:
1,0%. Su khac nhau vé ham luong ngudng ctia N ¢ thé do khac biét tudi sinh
1y hodc 1a vi tri cia mo6 14 dugce léy mau, thoi gian léy mau hodc diéu kién moi
trudng noi trong bo (tir moi trudng Pia Trung Hai ban kho han dén & nhiét
d6i am). Ham luong P cao hon ciing dugc bao cao ring giong Hass &
California bj thiéu P khi ham luong P trong 14 sinh truéng mua xuan, duoc 1ay
mau phan tich dau mua thu, thép hon 0,10%.

Viéc hudng dan bon phan cho bo ¢ cac nudc nhu: My, Uc, Israel déu
dua vao viéc phan tich chan doan qua 14. Tir cac nghién ctru vé phan bon va
qua viéc phan tich dinh dudng 1a nguoi ta da xac dinh dugc cac ngudng dinh

dudng trong 14 d6i voi cay bo (bang 1.9).



Bang 1.9. Ham lwong mét s6 chit dinh dudng trong 14 bo (% chit kho)

Yéutdo Ponvi Thap i Cao
N % <16 1,6-22 >2,2
K % 0,35-0,74 0,75-2,0 2,1-29
P % 0,05 - 0,07 0,10-0,25 0,26 - 0,3
Ca % 0,50 - 0,99 1,00 - 3,0 3,1-4,0

Mg % 0,15-0,24 0,25-0,80 09-1,0
S % 0,05-0,19 0,20 - 0,60 0,7-1,0
B ppm 20 - 49 50 - 100 > 100
Fe ppm 20 - 49 50 - 200 > 200
Mn ppm 15-29 30 -500 > 500
Zn ppm <20 30-150 > 150

Nguon: Carol J. Lovatt (1999) [29]

O cac nudc trong bo 16n trén thé gidi, viéc bon phan dya vao phan tich
ham lugng dinh dudng trong 14. Lidu luong sir dung tuy thudc vao tudi cy va
d6 phi cta dat. Theo Stones (2009) [93], Abercrombie (2009) [23] va Joubert.
E., (2016) [54], cay bo tir 4 - 5 tudi bon 168 kg N/ha, 95 kg P,0s va 600 kg
K,0. Tubi cay tir 6 - 10 luong bén twong Gmg 1a: 224 - 420 kg N, 126 - 189 kg
P,0s va 600 - 750 kg K,0. Nam thtr 10 tro di bon muc 6n dinh.

Vai tro ciia phdn bén trung, vi lirong doi véi cdy bo

Trong s6 cac nguyén to trung, vi lugng thi can xi, magié, bo va kém
anh huong rd nhat dén mau ma, chit luong qua. Can xi ¢6 tac dung rat rd dén
su thay ddi mau sic vo qua, vét ddm, mau xam cua thit qua va mach dan cling
nhu su kéo dai kha nang mang qua trén cay (Bergh B. O., 1977) [27].

Céac nguyén td trung, vi luong c6 anh hudng 16n dén qué trinh hinh
thanh hoa va hiéu qua thu tinh, trong d6 bo 14 nguyén té quan trong nhét lién
quan dén strc séng ctia hat phan. Vi vay, c6 thé phun 18n 14 vao thoi ky ra hoa
voi luong B khoang tir 22 - 28 ppm vao thang 4 va kém & muc trén 50 ppm sé&
lam ting hiéu qua thy phan. Canxi 13 chat dinh dudng quan trong duogc sir

dung trong viéc kiém soat bénh thdi ré. Cac dang phan canxi nhu: canxi
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cachonat, canxi nitrat va sunfat canxi duoc str dung dé giam bénh thdi ré bo,
Ngoai ra, cac nguyén td vi luong khac nhu: kém va bo c6 anh hudng manh
dén strc séng cua hat phan, néu cung cip day du cho cdy vao thoi ky tung
phan thi hat phan c6 thé sdng dugc 72 gior (Dixon, J. et al., 2005) [32]

1.4.6. Mt sé nghién cizu vé liéu Iweng phan bon cho cay be trén thé gidi

Dé cay bo dat ning suit va chét lugng, can phai bon day du cac yéu td
da, trung vi luong mot cach can d6i, véi lidu luong hop ly. Tong hop két qua
nghién ctu gan day cho thay, ciy bo doi hoi mot luong phan bon twong ddi
I6n tuy theo gidng va tuoi cay, do luong dinh dudng cay lay di tir dat rat I6n
(Smart Fertilizer Software, USA, 2016) [91] (bang 1.10).

Bang 1.10. Lwong dinh duwdng lay di tir dat cia cac giong bo
(kg/10 tan qua)

Giong N P K Ca Mg S B Fe Mn Zn Cu

Fuerte 11,3 1,7 195 2,08 501 8 0,04 0,09 0,02 0,04 0,01
Hass 28 10 67 55 11 0 0,99 0,12 0,02 0,39 0,14

Nguon: Smart Fertilizer Software, USA, 2016 [91]

Pé dat dugc ning suit 14.386 kg/ha, cay phai lay tir dat mot luong
khoang 40 kg N, 25 kg P,0s, 60 kg K;0, 11,2 kg CaO va 9,2kg MgO/ha.
Tuy vao diéu kién cu thé do phi cua dat, thoi tiét khi hau va sinh truong cua
cay, trong truong hop chung ty 1é N:P,0s:K,0 cho cdy con nho la 1:1:1 va
cay cho qua (trai) la: 1:0,5:1 (Tripathi P. C., et al., 2014) [95]. Luong phéan
khoang duoc st dung cho cay bo c¢6 thé l1a dang phan don hay hén hop va
duoc st dung dé bon tryuc tiép hoac két hop khi tuéi.

* Nghién ciru vé phdn bén cho cdy bo tai My

O Florida cdy non duoc bon dam 1 - 2 thang/lan trong nam dau tién, bat dau
v6i lugng 114 glcdy va tang 1én 455 glcdy. Sau d6, bon 3 - 4 1an/nam véi s luong
tang dan tuong ung véi kich thudc ngay cang tang ctia cdy nhung khong vuot quéa
910g/cay/mam (bang 1.11).
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Bang 1.11. Liéu lweng bon phan hén hep cho cay bo tai Floria theo tudi

Luwong/ Lwgng/

. Lan . o Phan vi lwgng Chelat sat
Nam @ _ cay/lan cay/nam L ox . .
bon/nam qua la (lan/nam) (kg/cay/nam)
(kg) (kg)
1 6 0,11-0,23 0,68-1,37 6 0,009-0,021
2 6 0,23-0,46 1,37-2,73 6 0,014-0,028
3 6 0,46-0,68 2,73-4,10 6 0,018-0,043
4 4 0,68-1,14 4,10-4,55 6 0,028-0,057
5 4 1,14-159 4,55-6,37 4 0,037-0,113
6 4 159-1,82 6,37-7,28 4 0,037-0,113
7 4 1,82-2,05 7,28-8,19 4 0,037-0,113
8+ 4 2,05-228 8,19-9,10 4 0,037-0,113

Nguon: Jonthan H. Crane et al., 2003 [53]

Loai phan hon hop thudng duge s dung chita 6 - 10% N, 6 - 10%
P,0s, 6 - 10% K,0 va 4 - 6% Mg cho két qua kha quan voi ciy non. Ddi voi
cdy mang trai, nén tang luong K,0 1&n 9 - 15%, luong P,0s giam xubng con 2
- 4%. Phan bén hdn hop pho bién duoc khuyén cao st dung cho cay bo tai
Florida c¢6 ham lugng: 6-6-6-2 [6 (N) - 6 (P20s) - 6 (K20) - 2 (Mg)] cho céy
con va 8-3-9-2 [8 (N) - 3 (P20s) - 9 (K20) - 2 (Mg)] dung bon cho cay bo giai
doan kinh doanh (tir ndm thtr 5 tr¢ di).

Ngoai bon goc, tir miia xuan dén mua hé hang nim nén phun 3 dén 4 loai
phan bén 14 gébm: dong, kém, mangan va bo trong 4 - 5 nam dau. Sau do, chi
bon kém, mangan va bo can thiét. Cay bo dé bi thiéu sit trong diéu kién dat co
d6 kiém va pH cao. Tinh trang nay co6 thé dugc ngin ngira hodc khic phuc
bang cach bon gdc dinh ky trong thoi gian cudi mua xuin va mua hé cac hop
chat chelat sat duoc diéu ché cho diéu kién pH kiém va dét ¢ dia hinh cao.

Nhitng nam gan déy, cac két qua nghién ctru vé phan bon da luong cho

cay bo giai doan kinh doanh tai Floria (M¥) dugc dtc két thanh khuyén cao
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chung cho loai dat nhe dén trung binh, cho cac giéng bo phd bién voi ning
suat dy kién tir 10 - 20 tAn qua/ha dugc thé hién tai bang 1.12,
Bang 1.12. Bon phan da lweng cho cay bo giai doan kinh doanh tai

Florida (kg/ha)
N P P20s K K.0
150-250 25-40 57-90 170-290 205-350

Nguon: Haifa (2018)[48]

Liéu luong va loai phan bon:

+ Pau xuan: bon dam véi luong 50 kg N/ha, chia lam 2-3 lan, loai phan
sit dung amoni nitrat véi luong tong cong 1a 150 kg/ha hodc uré véi lugng
tong cong 1a 110 kg/ha. Lan duge bon véi luong 50 kg P2Os/ha, loai phan str
dung 1a MAP hoac Haifa P v61 lugng 67 lit/ha.

+ Trong thoi ky ra hoa, mang qua: Bon N tir 100 - 200 kg N/ha, chia 8 -
10 1an, phéan st dung dudi dang amoni nitrat (hodc uré) va toan bo K,0 dudi
dang Multi-K (13% N - 46% K;0).

+ Cudi mua thu, bon hét 50% luong P,0s con lai (bang 1.13).

Bang 1.13. Liéu lwong va thai diém bon phan cho cay bo
giai doan kinh doanh tai My

o Bon phan 2
Loai Phan bon Théi gian bén S&1An bon | Ong luong
Nitrat amoni Mua xuan 2-3 150 Kg/Ha
Multi-K Thoi ky ra hoa, mang qua 5 450-750 Kg/Ha
Nitrat amoni Thoi ky ra hoa, mang qua 8-10 120-300 Kg/Ha
Haifa P Mua xuan va mua thu 2 134 L/Ha

Nguon: Haifa (2018) [48]

Ghi cha:

Multi-K: chira 13% N va 46% K0 (38% K).
Amoni nitrat: 34% N.

Amoni sunfat: 21% N.

Haifa P = photphoric axit, 85% (0-61-0).


https://www.haifa-group.com/products/plant_nutrition/multi_k_potassium_nitrate_fertilizer/
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* Nghién ciru vé phdn bon cho cdy bo tai Israel

Bit dau bon cho cay non sau mot nam trong, st dung phan bon can dbi,
bon 4 lan/nim. Cay trudng thanh bon dam 2 1an/nim vao cudi mua dong va
dau mua hé (Lahav E. va Kadman. A., 1980 [66]). Cac yéu té vi luong Fe, Zn,
B ¢6 anh huéng manh dén sy phat trién cua cdy, sy hap thu chat dinh dudng
va ning suit bo. Phan hitu co 1a ngudn dinh dudng quan trong vira cai thién
dat, vira cung cép dinh dudng cho ciy, dugc khuyén céo ap dung rong rii va
két hop véi phan bon vo co (Bergh, B. O., 1977 [27]).

+ Pam: Luong bon dam phu thudc nhiéu vao gidng, tudi cay, dinh
dudng trong dat, dinh dudng 14 va ning suat. Tai Israel mirc khuyén cdo ap
dung bon dam cho cay bo giai doan kinh doanh dugc thé hién Bang 1.14.
Bang 1.14. Khuyén nghi lwong phan bén cho cay bo giai doan kinh doanh

dwa trén ham lwgng N trong la

N trong la Lwong N khuyén

Giong NEuong o, chat kho) c40 (kg/ha)
Thiéu <16 200
Etinger va Fuerte bu 1,6-2,0 100
Thira >2,0 0
Thiéu <18 250
Nabal va Hass bu 1,8-2,2 150
Thrtra > 22 0

Nguon: Lahav. E. and Kadman. A. (1980) [66]

Liéu luong va cach bon: 30% bén vao dau mua xuan, phan con lai vao giira
mua he, nén bat ddu bon N sau khi dau qua. Phan bon thuong khong duge bon
trong mua dong. Phin duoc bon thong qua hé thdng twdi, chia thanh nhiéu lan.

+ Lan: Hau hét tai Israel, cac vung trong bo khong cho thiy triéu
chung thiéu P. Trong truong hgp mic P trong 14 thap thi ciing khong anh
hudéng dén niang suat. Tuy nhién, thuc té nguoi trong van tiép tuc cung cap P
cho cac ving trdng bo trén dit nghéo dinh dudng (Lahav, 1984) [64]. Viéc du
thira P c6 kha ning gay ra cac triéu chimg thiéu Zn.

+ Kali: Két qua nghién ctru thyc hién & Israel cho thdy méi quan hé
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gitta ndng d6 K trong 14 va trong dat. Trén dit voi cao, ty 1& K thdp hon nhiéu
so voi cac loai dat khac. Giam muc K trong 14 xudng 0,8% hodc ting tir 0,9
dén 1,3% trong moét thi nghi€ém dugc thyuc hién trong thoi gian 12 ndm khong
anh huong dén ning suat (Lahav, 1984) [64]. Trong cac thi nghiém bon K &
Israel, KNO; chi lam ting ndng d6 K trong 1a trén dat nhe, cac chi tiéu vé sinh
treong, nang sudt va chat lugng qua cta cdy déu khong bi anh hudng. Loai
phan KNO; dugc stir dung thuong xuyén hon KCI hoac K,SO..

Theo M Noy. et al., 2018 [73] viéc bon phan qua nudc ¢ Israel dugc
thuc hién ¢ cac thang kho nong véi ndng do N tir 40 dén 50 ppm. Néu bon
qua dat, can 300 kg N, 50 kg P va 300 kg K cho 1 ha/nim dé c6 ning suat
cao. Silber A., (2017) [90], dua vao dir li¢u tang trudng cua cay va dinh
dudng 1ay di tir qua voi luong N, P, K (tir 30 tAn qua) 12 120, 25 va 240 kg/ha,
do vay luong bon hing nam dugce khuyén cao 12 250 - 300 kg N, 80 - 120 kg
P va 500 - 600 kg K cho giéng bo Hass.

* Nghién civu vé phdn bén cho cdy bo tai An Do

Tai An P cay bo non dugc bén phan N, P,0s va K;O theo ty 1€ 1: 1:
1 va cdy gia hon theo ty 18 2:1:2 (Indian-Horticulture, 1996) [50]. O nhiing
chan dat c6 d6 pH > 7, cac tri€u chung thiéu sit co thé xuat hién va duoc
khac phuc bang cach bon chelat sat voi luong 35 g/cay. Cac chat vi luong
khac (Fe, Zn, B) c6 anh hudng sau sac dén su phat trién cia cay, su hép thu
chat dinh dudng va ning suat cia cdy bo (Indian-Horticulture, 1996) [50].
Quan 1y dinh dudng tong hop bang viéc két hop phan bon vo co va phan
hitu co duoc khuyén nghi ap dung rong rii cho cay bo & An Do (Tripathi,
P. Cetal., 2014) [95].



41

Bang 1.15. Bon phan cho cay bo & Sikkim, An P§ (kg/cay)

Tubi ciy (nim)
Loai phan Thoi gian

1 2 3 4 5 6 7trolén
P.chudng Thang 2/3 - 10 20 30 40 50 60
Thang 3/4 0,10 0,15 0,20 0,25 0,30 0,35 0,40-0,60
Thang 9/10 0,10 0,15 0,20 0,25 0,30 0,35 0,40-0,60
KCI Thang 3/4 0,10 0,20 0,30 0,40 0,50 0,60 0,70-0,80
Botxuong Thang3/4 0,30 0,40 050 0,60 0,70 0,80 1,00-1,50
Nguon: Saurindra P. Ghosh (2000) [87]
O Sikkim (An D) dat bi thiéu N, Zn va B, do d6, viéc bon N duoc

Urea

khuyén nghi chia hai 1an vao cac thang 3, 4 va thang 9, 10 (ngay trudc va sau
khi gi6 mua bat dau). Viéc st dung phan bon 14 sunfat k&m (0,5%) c6 thé
dugc thuc hién vao thang 4, 5 két hop véi phan khac bon cho cy trong thang
3vad.

* Nghién civu vé phdn bén cho cdy bo tai Thdi Lan

Tai Thai Lan loai phan uré (46% N) va phan hon hop NPK 15-15-15
v6i mac bon 250 g/cdy dugce khuyén céo st dung dé bon cho ciy non hai
thang sau khi trong va liéu luong twong tu duoc lap lai ba thang sau d6. Nam
thir hai, st dung cac loai phan nay véi luong 300 g/cay dé bén vao dau mua
mua ba thang bon mot lan. T ndm th ba tro di, lugng phan bon dugc st
dung phu thudc vao ban kinh cuia tan cay, cir mot mét ban kinh, bon 1 kg phan
uré 46-0-0 va hon hop NPK 15-15-15 duoc khuyén cio sir dung (Chalongchai
B. and Suranant S., 2000) [30].

* Nghién ciru vé phdn bén cho cy bo tai Mexico

Vi¢c sit dung phan bon hitu co va vd co cling nhu liéu lugng bon tai
Mexico rat khac nhau. Phan hitu co tir gia stc va gia cam duoc khuyén cdo sir

dung 20 - 150 kg/cay/nim. Tuy nhién, trén thyc té hon 86% nguoi trong bo
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ap dung phan bon hiru co tir 0,2 - 10 kg/cay/nam. N, P,0s va K,O dugc str
dung khoang 1/2 s6 luong khuyén cdo cho mdi loai, dao dong tir 0,1 kg - 0,5
kg/cay/nam.

Céc loai phan vi luong, chu yéu l1a Fe, Cu va Zn dugc st dung nhu cac
chelat dé bon cho ciy hodc dudi dang phun qua 14. S6 1an bon thong thuong
tir 4 - 5 1an duoc ap dung trong vuon cay duoc tudi tiéu (cit hai hodc ba thang
mot 14n), ddi v6i vuon cay phu thudc vao nude troi chi bén 2 - 3 1an/nam.
Liéu luong va sb 1an bon ctia phan hitu co va phan v6 co nhu trén clia néng
dan di dap ung nhu cau cua giong bo Hass (Aguilera-Montafiez J. L., and
Salazar Garcia S.1991) [24].

Co s¢ khoa hoc quan trong dé xac dinh luong phan dam bon cho cay bo
1a phan tich ham luong dinh dudng trong 1a. Céc gid tri tiéu chuan phan tich 14
duoc xac dinh dbi voi mot sb gidng bo phd bién tai Mexico 1a: tir 2,04% dén
2,9% N dbi v6i bo Hass (Robinson, J. B.D., 1961) [84] va bo Fuerte
(Embleton, T. W and Jones, W. W., 1964) [38].

* Nghién civu vé phdn bén cho cdy bo tai Uc

Huéng dan bon N tbi uu cho bo & giai doan kinh doanh véi miic N
trong 14 phu hop (2,2% dén 2,6% cho giéng Hass) 1a 110 kg N/ha/nam.
Luong bén nay cho mat do 278 cay/ha (9 x 4 m). Newett, S., (2018) [77],
trong mot khao sat vé ki thuat bon phan cho trong bo & Uc, cho thay trén thuc
té co khoang bién thién rong vé ty 1& N sir dung, tir 69 t6i 528 kg N/ha/nim,
trung binh 212 kg N. Lan duoc sir dung tir 0 dén 100 kg/ha/nam, trung binh
31 kg P. Kali duoc sir dung tir 0 dén 320 kg/ha/nam, trung binh 146 kg K.
Hall, H., (2015) [49] tong hop s6 liéu tir 10 nha san xuat bo qua c6 loi nhuan
cao nhét cho thiy luong N duoc sir dung tir 85 dén 140 kg N/ha/nam.

* Nghién ciru vé phdn bén cho cdy bo tai Brazil

Trén cay bo kinh doanh, san luong qua uéc tinh 10 dén 25 tan/ha,
lugng phan N dugc dé nghi 1a 60 téi 120 kg/ha khi N trong 14 duédi 2% va
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tuy theo phan tich dat, luong 1an tir 9 dén 53 kg P /ha, kali tir 28 - 140 kg K
/ha. Phan N va K duoc chia lam 3 1an bon trong mua mua. Ty 1é N sir dung
hang nim & mot sé nghién ctu 1a 140 kg N/ha/nam (Lovatt, C. J., 2001
[69], Lovatt, C .J., and Witney, G., 2001 [71]) cho rang muc 101 kg
N/ha/nam 13 can thiét dé tao ra san luong 12,35 tan/ha. Ty 1€ N va K dua
vao luong dinh dudng 13y di. Vi du dé co san luong 10 tan/ha, lugng phan
bon can thiét 1a 72 kg N va 65 kg K/ha; dé cho san lugng 20 tan/ha, can
100 kg N va 130 kg K/ha.

* Nghién ciru vé phdn bén cho cdy bo tai Chile

Atucha, A., et al., (2013) [25] liét k& viéc bon phan da luong cho cac
vuon bo kinh doanh trong trén dat déi & ving trung Chile 1a: 120 - 250 kg N,
50 - 80 kg P, 50 kg K/ha/nam. Két qua nghién ciru ctia (Newett, S. 2015) [76]
cho thdy, mic st dung dam cho giéng Hass trong mat do day o vung Llay,
Chile (kiéu khi hau nong am, loai dat sét hodc sét thit véi pH nudc khoang
7,4) 1a 115 kg va 150 kg N/ha/nam, san luong dat 30 tin/ha. O cac ciy bo
nay, kali chi dugc bon khi muc K trong 14 dudi 0,55%; trong khi 6, khoang
K thich hop trong 14 & Australia 14 0,75 dén 2,0%.

* Nghién ciru vé phdn bén cho cdy bo tai New Zealand

Partridge (2018) (trich boi (Newett, S. (2018) [77], cung cdp mot vi du
vé chuong trinh bon phan hang nim cho bo. Pdi véi cac vudn co ning suat
cao, khoang cach hang rong, dit thoat nudc tét, dinh dudng trong 14 ¢ muc
thich hop, lugng phan bon dé nghi 1a: 280 N, 36 P va 165 K (kg/ha/nam). Ty
1& chia ra 7 1an bén/nam: 5% (thang 6), 7% (thang 8), 16% (cudi thang 10),
12% (thang 12), 21% (thang 1), 23% (thang 3) va 16% (thang 4). Partridge
nhan manh rang cac chwong trinh nén khiac nhau cho cic vudn cidy duoc
trong trén dat cat hoic dat co6 ham lugng sét cao hon va diéu chinh trong
mua tiy thudc cac yéu to khac cua ciy hodc cac bién phap k¥ thuat nhu cat

canh tao tan.
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* Nghién ciru vé phdn bon cho cdy bo tai Nam Phi

Snijder, B., (2015) [92] d3 dwa ra sb luong cac yéu té N, P, K, Ca, Mg
phai dugc bod sung hang nam cho san luong cdy trong 14y di trén 3 loai dat.
Céac mirc co ban nay duoc diéu chinh tiy theo phan tich dat, 14 va sy sinh
trudng clia ciy ciing phi hop voi timg nong trai qua mot sd nam khao sat.

Mot sb doén dién cua Westfalia & Nam Phi bon khoang 90-110 kg
N/ha, 20 kg P/ha va 140 - 160 kg K/ha dé dat san luong 20 tin/ha d6i voi
giéng bo Hass. Mirc nay duoc diéu chinh 1én hodc xubng tuy theo phan tich
dat va 1a. N duoc chia thanh 8 lan bén trong nam bat dau tir thang 8 va két
thuc vao thang 4 véi luong bon cao hon ¢ thang 2 va thang 4 hang nim
(Newett, S., 2018) [77].

1.5. Mt s6 nghién ciru vé liéu lwgng bén phan cho ciy bo tai Viét Nam

1.5.1. Déi Véi bo trong xen

Viéc nghién ciru bén phan ddi voi cdy bo trén thé gidi da thuc hién tir
lau va mang tinh hé théng, ddng thoi dang duoc tiép tuc trién khai ngay cang
chi tiét, cu thé cho timg giéng, timg ving canh tac. Tuy nhién, tai Viét Nam
cho dén nay chua c6 nghién ctru chuyén sau nao vé liéu luong, ching loai
phan bon cling nhu thoi gian boén phan cho cay bo. Trude day, khi chua thanh
cay hang hoa c6 gia tri cao, hau hét bo duoc tréng xen, do vay viéc bon phan
cho bo chi yéu thong qua bén cho cay trdng chinh. Theo Nguyén Minh
Chau., (2000) [5] va Truyen, V. T., (1999) [96], cay bo dugc huong lgi gian
tiép tir tap quan nay. Do d6, ché d6 canh tac (bén phan, 1am co va tudi tiéu...)
cho cay bo hoan toan tu phat, theo kinh nghiém cua tirng nha vuon. Luong
phan bén cho cay bo trong hé thdng xen canh phd bién tai cac ving trong bo
chinh cta Viét Nam thé hién tai bang 1.16.
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Bang 1.16. Cong thic bon phan cho cay be trong xen

TT He thong ciy trong N-P,0s-K,0O (Kg/ha/nim) Pia phuwong

1 Ca phé - Bo 230-160-110 Lam Déng, Dik Lik
2 Sau riéng - Bo 115-160-110 Lam Dong

3 Mit - Bo 92-80-55 Lam Déng, Dik Lik
4 Bo (trdng thuan) Khong Lam Pong, Dik Lak

Nguon: Truyen V. T. (1999) [96]

1.5.2. Déi Vi bo trong thuan

Trong nhiing nam gan day, cay bo ngay cang thu hit duoc sy quan tdim
ctia ngudi tiéu dung trong va ngoai nudc, md ra trién vong 16n cho ngudi
trong, do vay cac vién nghién ctru ciing nhu co quan chuyén mén cia cac dia
phuong trong nhiéu bo di c¢6 cac Quy trinh huéng dan tam thoi vé k¥ thuat
tréng, cham soc, thu hai, ché bién va bao quan.

Qua tham khdo cac nghién ctru ngoai nudc va thyuc tién san xuét, nam
2016, Vién Khoa hoc K¥ thuat NOng 1am nghi¢p Tay Nguyén da ban hanh
Quyét dinh sb: 171/QD-VNLT, ngay 17/6/2016 vé viéc ban hanh cic quy
trinh k¥ thuat, trong d6 dua ra khuyén céo vé liéu luong sir dung phan bon
cho cay bo thoi ky cho quéa 6n dinh (ndm trong tha 7 tré di), 4p dung cho céc
tinh Tay Nguyén nhu sau: 0,9 - 1,4 kg N + 0,32 - 0,81 kg P,0Os + 0,66 - 1,32
kg K20 cho mdi cay trong mdt nim, twong duong quy doi mat d6 278 cay/ha
la 250 - 389 kg N + 90 - 225 kg P,0s + 183 - 367 kg K,0. Luong phan nay
cho gidng bo Booth vai ning suat dy kién 80 - 100 kg/cdy, twong dwong ning
suat dat 22 - 28 tan/ha [7].
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Bang 1.17. Lweng phan bon cho cay be (kg/cay)

NI SR . Thoi ky kinh doanh
Thoti ky kién thiét co ban (NSTB 80 kg qué/ciy/nam)
Loai 6 N@m1 Nam2 Nim3 Nim5 Nimg am7
phan thang tro di
Hitu co 15 20 25 30 40 50
Uré 0,3 0,5 0,6 0,7 0,7 1,0 2.1-3
Kali 0,2 0.4 0,5 0,6 0,6 0,8 1,5-3
LanNC 0,2 0,3 0,4 0,5 0,5 0,7 1,8-4.5
NPK 0,5 1,0 1,5 1,7 2.0 3,0 4,5-5,5

Voi 500 g/cay/nam

Visinh 0,2 kg kém sunfat/cay/nam va 0,03 kg/cay/nam

Ghi ch: Néu bon NPK thi khéng bon cdc loai phdn don

Phuong phép bon:

Phan hiru co va 1an: bon 1 1an vao diu mua mua, khi dit da 4m. Pao ranh
sdu tir 5 - 10 cm theo duong chiéu cua tan 13, phan dugc rai déu va lap dat lai.
Riéng ddi véi phéan 1an can ting luong bon 1én gp doi so véi dam va kali trong
sudt giai doan cdy mang qua, dic biét can bo sung ngay sau khi thu hoach.

Voi: bon 1 1an vao dau mua mua khi dat da am, trude khi bon phan
chudng, dam va kali cach nhau khoang tir 15 - 20 ngay, cao 19p ta vé phia gbc
cdy, rai déu voi trén mat dat bén dudi tan cay va kéo 16p tu tro lai.

Phan dam va kali: Chia déu bon it nhat 4 1an/ndm, sau khi tron chung
bon ngay. Phan dam can dugc bd sung va ting luong bon 18én gip d6i 1an va
kali ngay sau khi thu hoach dé cay phuc hdi nhanh chong va giam xudng chi
con % lugng phan trong sudt thoi ky mang qua. Phén kali can duge dimg bon
khi qua da budc vao thoi ky chin sinh 1y. Bén 3 1an vao mua mua (dau, giira

va cudi mua mua) va 1 lan vao gitta mua kho.
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Phén vi luong: tron chung véi phan dam va kali dé bon 1 1an vao dau
mua mua, trong truong hop st dung phan bon 14 can cha ¥ phun véi licu
lugng huéng dan trén bao bi.

Niam 2012, trén co sé thyc tién san xuat, S6 Nong nghiép va PTNT tinh
Lam Déng da Ban hanh Quyét dinh s 1251/QD-SNN, ngay 13/12/2012 vé
viéc ban hanh Quy trinh canh tac mot sé cay trong trén dia ban tinh Lam
Pong [19], trong d6 c6 Quy trinh k¥ thuat canh tac cdy bo ghép, cu thé mic
bon phén, sd 1an bon phan cho cay bo duge thé hién tai cac bang 1.18, 1.19,
1.20 va 1.21.

Bang 1.18. Lwong phan nguyén chat bon cho cay bo

Lwong nguyén chat/nim (kg/ciy) Sé 1an
Théi ky bén bon/nam
Hiru co N P.Os KO
KTCB 0L 01 01 Boén3lan
Kinh doanh (> 5 tudi)  30-50 05 025 05 Boén3lin

Nguon: S¢ Néng nghiép & PTNT Lam Dong [19]
Bang 1.19. Lwong phan thwong pham bon cho cay be

Lwong thwong pham/nim

X S6 lan
Thoi ky bon (kg/cay)
bon/nam
Hitu co Uré Supelan  KCI
KTCB 0,2 0,6 0,2 Bon3 lan
Kinh doanh (> 5 tudi) 30-50 1,1 1,6 0,8 Bon3lan

Nguon: S¢ Néng nghiép & PTNT Lam Dong [19]

Bon phan 16t: dung phan chudng hoai muc da duogc xur 1y, bon 16t 15 -

30 kg/hd, két hop vé6i 0,5 - 1,0 kg phan 1an va 0,5 kg voi dao déu trude trong
10 - 15 ngay. Thoi ky kién thiét co ban bon N:P:K theo ty 1& 1:1:1.

Cach bon: dao sau 10 - 15 cm, cach gbc 30 - 40 cm, rai phan déu, lap

dat ky, tudi di 4m cho cdy. Hing nim bon bo sung phan hitu co hoai muc.
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Bang 1.20. S6 1an bén phan cho bo giai doan kién thiét co ban

Lan bén Uré Lan supe Kaliclorua  Thoi diém bén
Lan 1 30% 60g 100% 600g 40% 80 g Thang 4
Lan 2 30% 60g 20% 40 g Théang 7
Lan 3 40% 80¢g 40% 80 g Thang 10

Nguon: S NN & PTNT Lam Pong [19]

Thoi ky kinh doanh: tir nam thtr 5 tré di, phan vo co bon 3 1an/nim, bén

N:P:K theo ty 1€ 2:1:2 va phan hiru co bon sau vu thu hoach. Tuy theo tinh hinh
sinh trudng va nang suat ciia cdy ma hang ndm bon luong phan cho phu hop.

Bang 1.21. S6 lan bon phan cho cay bo giai dean kinh doanh

Lan bén Uré Lan supe KCI Thoi diém boén
Lan | 45% 5009 50% 800g 50% 400g Thang 10— 12
Lan 2 30% 60g 50% 800g Thang 4 — 5
Lan 3 25% 270 g 50% 400g Théang 9-10

Nguon: S NN & PTNT Lam Pong [19]

1.5.3. Hién trang s dung phan bon cho cdy bo tai cac tinh Tay Nguyén

Theo két qua diéu tra hién trang gidng, ky thuat canh tac va cong nghé
sau thu hoach chudi, sau riéng, cam va bo tai Tay Nguyén cua Hoang Manh
Cudng va cs., nam 2019 [8] cho thay:

* Phan hitu co

Trung binh ¢6 79,3% ho nong dan trong bo & Tay Nguyén cé sir dung
phan hitu co dé bén cho vudn ciy. Lugng phan hitu co bén trung binh 14 25,0
kg/cay va chu ky bon 1,4 nam/lan. Tinh Lam Pong bon véi luong cao nhat
71,3 kg/cay va Pak Lak 1a dia phuong bon phan hitu co cao thi 2 voi lugng
trung binh 29,6 kg/cay. Cac loai phan hiru co dugc st dung 1a phan chudng
76,4% (phan bo, phan ga, chim cit va phan heo) va phan hitu co vi sinh

23,6%. Nong ho da sé bon phan hitu co vao thoi ky nudi qua va sau thu
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hoach. Nhin chung, lurong phan bén hiru co cho cay bo thoi ky kinh doanh &
Tay Nguyén tuong duong véi mirc khuyén céo.

* Phdn vo co

Luong phan bon v6 co N:P20s5:K;0 dang dugc st dung cho cay bo tai
Tay Nguyén 1a twong d6i cao, trung binh lugng bon 13 0,65:0,88:0,55 kg/cay,
tuong duong quy ddi véi mat do 278 cay/ha 1a 180:244:152 kg/ha/nam & mirc
nang suat dat khoang 42,4 kg/cay, tuong duong 12 tin qua/ha. Ty 1& phan bon
N:P20s5:K,0 & cac dija phuong trong bo 13 rat khac nhau, cac vuon bo cho
nang suat > 50 kg/cay ¢ tinh Gia Lai, Kon Tum khi cic nong ho bon phan véi
ty 16 N:P,05:K,0 twong ddi phu hop, tuy nhién ¢ ving trdong bo chinh tinh
Pik Lik, Lam Pong va tinh Pak Nong thi ty 1& nay 1a P,0s>N>K,0.

Thoi diém bon: Sau thu hoach khoang thang 12, thang 1 cac nong ho
bon phan hon hop vo co NPK c6 ty 1& dam cao (16-16-8, 20-20-15) va ¢ bd
sung thém phan lan, vdi muc dich kich thich qua trinh phan héa mam hoa,
trung binh 1,46 1an trong giai doan nay. Trong thdi ky ra hoa dau qua non
nong dan bon lugng phan hon hop NPK c6 ty 1€ can béng dam, lan, kali (15-
15-15, 16-16-16), trung binh 1,14 1an, day 1a thoi ky dic biét quan trong quyét
dinh dén ning sut cay bo. Trong thoi ky nudi qua nong dan bon nhidu dam
va kali dé nudi qua, trung binh bén 1,73 1an. Riéng d6i voi giong Booth 7,
theo khao sat mot s nong ho trong bo thay rang, trong giai doan nudi qua cay
bo Booth 7 rat nhay cam véi phan dam, cac nong hd chi bon phan vo co khi
qua hét rung sinh 1y (qua > 1 cm) va bon phan can ddi dam, lan, kali (loai
phan NPK 15-15-15).

Nhin chung ning suat bo & Tay Nguyén kha cao do kha ning ra hoa,
dau qua tuong doi tot, danh gia hiéu qua mot sé mo hinh cho thiy, ning suat

khoang 10 - 20 tdn/ha.
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Nhu vdy, c6 thé thdy tit ca cac nghién ctru vé& phan bén cho ciy bo &
ngoai nudc chi tap trung chil yéu vao cac gidng phd bién 1a Hass, Fuerte, cac
gidng khac hau nhu it duoc quan tdm, dé cap. Cac nghién ciru trong nudc vé
cdy bo méi chi lién quan dén du nhap, tuyén chon, danh gia cac giéng bo,
chua c6 cong trinh ndo nghién ciru mot cach hé thong vé phan bén cho ciy

bo, trong d6 bo Booth 7 hién 1a gidng phd bién nhit tai Tdy Nguyén.
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CHUONG 2
POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong va vat liéu nghién ciru

- Pbi twong nghién ciru: bo Booth 7 trong nim 2011 d3 vao giai doan
kinh doanh, giéng dugc cung cdp boéi Vién Khoa hoc Ky thuat Nong 1am
nghi¢p Tay Nguyén.

- Vat li¢u nghién ctru:

+ Phan uré (46%N) duoc cung cip boi cong ty dam Phit My.

+ Phan lan nung chay: 16% P,0s, 28 - 34% CaO, 15 - 18% MgO, 24 -
30% SiO, do cong ty phan 1an nung chay Vian Pién cung cép.

+ Phan kali clorua (60% K;0).

+ Phan chudng hoai myc.

2.2. Noi dung nghién ciru

Nghién ctru nay bao gdbm ba ndi dung chinh nhu sau:

- Noi dung 1: Piéu tra k¥ thuat canh tac bo tai tinh Dk Lak

- Noi dung 2: Nghién ctu liéu lwong dam, kali cho giéng bo Booth 7
giai doan kinh doanh

- Noi dung 3: Nghién ctru xac dinh liéu lugng bén dam, 1an, kali hop 1y
cho gibng bo Booth 7 giai doan kinh doanh

2.3. Phwong phap nghién ctru

2.3.1. Phwong phdp diéu tra hign trang tinh hinh sdn xudt be tai tinh
Dak Lik

- Pia diém diéu tra: thuc hién tai thanh phé Buoén Ma Thudt, huyén Cu
M'gar, Krong Ana va Krong Nang.

- Thoi gian diéu tra: tir thang 5 nim 2015 dén thang 12 nam 2017.
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- S6 ho diéu tra: 140 ho tai 3 huyén, thanh phé. Trong d6: TP.BMT: 33
ho, Cu M’gar: 36 ho, Krong Ana: 34 ho va Krong Nang: 37 ho.

- Pdi tuong hg dugc chon dé diéu tra phai thoa man cac ti€u chi sau: 1)
Niam trong ving diéu tra (3 huyén, thanh phd); ii) Co6 dién tich trong bo tir
0,5ha tré 1én; iii) Pong ¥ tham gia tra 161 bo cau hoi trong phiéu diéu tra.

- Noi dung diéu tra: tinh hinh san xuat (k¥ thuat canh tac, hinh thirc
trong, giéng, tinh hinh sir dung phan bén, niang suit, san luong) va tiéu thu.

- S6 liéu tht cAp duoc thu thap tai cac co quan chuyén mén lién quan,
s6 lidu so cap duoc thu thap truc tiép thong qua qué trinh diéu tra.

- Phuong phap diéu tra: diéu tra so cdp bang phuong phap PRA (diéu
tra nhanh noéng thon c6 su tham gia) bang cac phiéu diéu tra két hop thu thap
s6 liéu thu cap thong qua céc tai liéu, s6 liéu do cac co quan chuyén mon
cung cap.

- S6 liéu dugc tong hop va xir Iy bang phan mém Excel.

2.3.2. Phwong phdp bé tri thi nghigm:

2.3.2.1. Chon vuon thi nghiém:

Thi nghiém dugc thuc hién tai vuon hé 6ng Nguyén Hon, t6 dan phé 5,
phuong Pat Hiéu, thi xd Budn Hb, tinh Dak Lak. Cu thé, vuon bo thuan giéng
Booth 7 giai doan kinh doanh (trong nam 2011 trén dat nau dé bazan), khoang
cach trong dat tiéu chuan 6 x 6 m (twong duong mat d6 278 cay/ha). Vuon
cay dugc trong méi trén nén vudn ca phé, cing ché do chim soc, tham canh
ciia mot chu ho, déng rudng bang phang, hé théng tuai tiéu thuan loi. Céc yéu
t6 ki thuat canh tac (ngoai yéu té thi nghiém) duoc &p dung theo hudng dan
tam thoi Quy trinh Ky thuat canh tac cay bo cua S& Nong nghiép & PTNT
tinh Lam Doéng [19] va Huéng dan quy trinh k§ thuat canh tic cdy bo cua
Vién Khoa hoc Ky thuat Nong 1am nghi¢p Tay Nguyén [21]
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2.3.2.2. Cac chi tiéu va phwong phdp theo doi cua thi nghiém:

- Céc chi tiéu duoc xac dinh vao thang 11 (sau khi di bon day du luong
phan 3 1an), riéng chi tiéu sé canh mang qua dugc do dém khi thu hoach
(khoang thang 9 - thang 10). Céc chi tiéu dugc theo doi, danh gia trén 5 cay/o
CO SO.

- Céc chi tiéu vé sinh truéong: Chiéu cao ciy (m) dugce do bang thudc
Blumblei; Chu vi gdc (cm) duoc do chu vi than cach mit dat 30 cm; Pudng
kinh tan (m): Po theo hinh chiéu tan 4 hudng, tinh trung binh;

- CAc chi tiéu vé nang suat: S6 canh mang qua: Bém tat ca cac canh
mang qua trén cay khi thu hoach; Khéi lwgng qua (kg/qua): Mdi 6 co s&
chon ngau nhién 15 qua, can khéi luong, sau dé tinh trung binh khéi luong;
Nang suat qua/cay (kg/cdy): thu toan bo sé qua trén cay, thu tap trung 3
lan/nién vy, mdi lan cach nhau 15 ngay, trong khi ning suat qua/ha (tan/ha)
= Ning suat qua/cay x sb cay/ha (quy doi 278 ciy/ha, tuong duong mat do
trong 6 m x 6 m).

- C4c chi tiéu vé dinh dudng dat: Mau dat duoc lay o thoi diém thang 8
ctia ndm dau thi nghiém tai 5 diém chéo gdc cua khu thi nghiém, & tang dat O -
30 cm bang khoan ndng héa chuyén dung, sau d6 tron lai thanh 01 mau dai dién
cho thi nghiém. Mau duoc lay tai thoi diém sau 30 ngay bon phan lan cudi vao
thang 8 ciia nam 2017 (d6i véi thi nghiém 1) va nam 2018 (d6i vai thi nghiém
2) theo hinh chiéu tan 1. Chi tiéu chat hiru co (%) duoc thuc hién phuong
phap Walkley-Black, theo tiéu chuan TCVN 8941:2011; Chi tiéu N (%) duoc
tién hanh theo phuong phap Kjeldahl. Chi tiéu P,Os (%) duoc phan tich theo
phuong phap so mau quang dién va tiéu chuan TCVN 8940:2011; Chi tiéu
P,Os d& tiéu (mg/100 g dat) duoc thuc hién theo phuong phap Oniani; Chi
tiéu vé kali, canxi, magié duoc xac dinh bang phwong phap quang phd hap
phu nguyén tir AAS (A 7000, Shimazu, Nhat Ban) theo TCVN ban hanh kem



54

theo Quyét dinh sé 1570/QD-BNN-KHCN ngay 02/7/2012 cua B trudng Bo
N6ng nghiép va Phat trién néng thon.

- Céc chi tiéu vé dinh dudng 1&: Mau 14 duoc ldy tai 5 diém chéo gdc
cua khu thi nghiém, 13y & 14 tha
5 (banh té) tir ngon tré vao trén
canh sinh trudng binh thuong, &
gitra tan, cach mat dat téi thiéu
1,5 m, lay theo 4 huéng va trén

5 cdy, moi cay 8 14, rira sach sau

d6 tron lai thanh mau dai dién

@'/ (N

thi nghiém. Trudc thi nghiém
lay & thoi diém khoang 8 - 10

gid sang vao thang 8 nam 2015 (ddi vai thi nghiém 1) va nam 2016 (d6i véi
thi nghiém 2). Sau thi nghiém mau duoc lay tai thoi diém khoang 8 - 10 gio
sang sau 15 dén 20 ngay bon phan lan cudi tai mdi cay cua 6 co sé vao
khoang thang 7 nam 2017 (d6i véi thi nghiém 1) va nam 2018 (di véi thi
nghiém 2). Chi tiéu vé ham lugng N (%) va P,Os (%) duoc thuc hién theo tiéu
chuan 10 TCN 451: 2001. Chi tiéu vé ham luong K20 (%) duoc tién hanh
theo AOAC 969.23 (2005), trong khi chi tiéu vé CaO (%) va MgO (%) dugc
phan tich lan luot theo AOAC 968 .08 (2005) va AOAC 968 .08 (2005).

- C4c chi tiéu chat lugng qua: duoc thu thap khi thu hoach vao khoang
thang 9-10 timg nam 2016, 2017 va 2018. Mdi 6 co sé lay ngau nhién 5 qua
(mdi cay lay 1 qua trong s 3 qua theo ddi chi tiéu khdi luong). Céc chi tiéu
phan tich, bao gom ty Ié vo, hat va thit qua (%): tach cac phan, can khéi luong
v, hat va thit qua sau d6 tinh ty 1é phan traim (%); Ham lugng chat kho (%)
dugc phan tich theo tiéu chuan 10TCN 842:2006, trong khi ham luong
protein (%) dugc thuc hién theo phuong phap Kjeldahl; Ham Iugng lipit (%):
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sir dung thiét bi chiét Soxhet, ham lugng dudng (%) duoc tinh theo tiéu chuan
TCVN 4594.

2.3.2.3. Thi nghiém 1: Xdc dinh liéu liwong phéan dam, kali cho giong bo
Booth 7 giai doan Kinh doanh

- Thi nghiém dugc bé tri theo kiéu khdi day da ngau nhién (RCBD), 2
yéu td: yéu té dam (N) 4 muc, 0, 100, 200, 300 kg N/ha/nim va yéu t6 Kkali
(K20) 4 mac, 0, 100, 200, 300 kg K,O/ha/nam, véi 3 1an nhac lai. Giira cac 6
co s& duge ngdn bang tim nilon tir mat dat xudng do sau 30 cm.

- Thoi gian thi nghiém dugc trién khai tir nim 2015-2017.

- Thi nghiém thuc hién trén nén 20 tin phan chudng/ha/2 nim (bon
trong nam dau), 100 kg P,Os/ha/nam va cac yéu té ky thuat khac tac dong
nhu nhau.

- Lwong phan bon dugc chia 1am 3 lan/nam nhu sau: i) Lan 1 (thang 11,
sau khi thu hoach) 100% phan chudng + 45% phan dam + 50% phan lan +
50% phan kali; i) Lan 2 (thang 5, sau ra hoa dau qua): 30% phan dam + 50%
phan 1an; iii) Lan 3 (thang 7, giai doan qua tang trudng manh nhét) phan dam
25% + phéan kali 50%.

- Téng sb 16 cong thie duoc bd tri trén tong dién tich 12.096 m? (6 co
s 252 m? b tri 7 cay theo hang doc, theo ddi danh gia 5 cay lién tyc).

SO PO BO TRI THI NGHIEM

N4 | N2 | N4 | N4 | N1 | NI | NI | N3 | N2 | N2 | N1 | N2 | N4 | N3 | N3 | N3

LN1 K3 | K3 | KLl |K4|KL|K2|K3|Kl|K4|K2|K4|KL|K2|K3|K2| K4

N1 | N2 | N1 | N4 | N3 |N3|[NL |N2|N4 |N3| N4 |N4 |N3|N2|NL|N2

LN 2
K3 | K4 | K2 | K2|K3|KL|KIl|Kl|K3|K4]K1|K4|K2|K3| K4 | K2

N3 [ N1 | N4 | N4 | N3 | N4 | N2 | N2 | N3 | N4 | N2 | N2 | N1 | N1 | N1 | N3

LN 3
K2 | K4 | K3 | Kl|K4| K4 | K2|K3|KL|K2|K1|K4|KL|K2|K3|KS3
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2.3.2.4 Thi nghiém 2: xdc dinh liéu lirong bén phdn dam, 1an, kali hop
ly cho giong bo Booth 7 giai doan kinh doanh.

- Thi nghiém duoc bb tri theo kiéu khéi ddy du ngdu nhién, 1 yéu té voi
3 1an nhic lai. Gitta cic 6 co so duoc ngin bang tim nilon tir mat dat xudng
d6 sau khoang 30 cm. Thi nghi€m thuc hi¢n trén nén 20 tin phan chuéng/ha/Z
nam (bon trong nam dau) va cac yéu té k¥ thuét khac tac dong nhu nhau.

- Thoi gian thyc hién: tir ndm 2016 dén nam 2018. Ba cong thirc phdi

tron N-P-K duoc trién khai duoc thé hién & bang 2.1. Dién tich 6 co so 252
m? (bd tri 7 cay theo hang doc, theo ddi danh gia 5 cay lién tuc) c6 3 cong
thire x 3 14n nhic = 9 6 co s6. Tong dién tich: 252 m? x 9 6 co s¢ = 2.268 m?.

Bang 2.1. Cac cong thirc bé tri thi nghiém lién quan dén xac dinh lwong

NPK cho cay bo
Kg/ha/nam
Cong thy
ong thue N P,0s K0
(NPK)1 100 50 100
(NPK)2 (B/C) 200 100 200
(NPK)3 300 150 300
SO PO BO TRi THi NGHIEM

LN 1 (NPK)3 (NPK)2 (D/C) (NPK)1

LN 2 (NPK)2 (D/C) (NPK)3 (NPK)1
LN 3 (NPK)3 (NPK)1 (NPK)2 (B/C)

2.3.3. Phwong phap xir 1y s6 liéu
Céc s6 liéu thu thap duoc tong hop, xtr 1y théng ké bang chwong trinh

Excel va phﬁn mém SAS 9.1, so d0 va dd thi duoc vé béng phén mém Excel.
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CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh hinh phat trién cdy bo tai tinh Pik Lak

3.1.1. Dign tich, sdn lweng bo tinh ik Ldk nam 2020

Theo bao céo tong hop caa S& Nong nghiép va Phét trién ndng thon
tinh Pak Lak, dién tich tréng bo nim 2020 cua tinh dat khoang 8.082 ha,
trong d6 dién tich tréng mai 1a 923,9 ha, chiém 32,27%, dién tich cho thu
hoach 1a 5.474 ha, chiém 97,73%, ning suét trung binh dat 12,37 tan/ha, san
luong dat 67.732 tan (Bang 3.1).

Bang 3.1. Tinh hinh san xuat bo tinh Pik Lik nim 2020

Dién tich (ha) Cho san pham
Chi tiéu Téng Trong Dién tich Niing suat  Sin lugng
moi (ha) (tan/ha) (tan)

Toan tinh 8.082,4 923,9 5.474,3 12,37 67.732,6
BMT 424 50 374 19,29 7.215,9
Ea H'leo 800 250 450 12,0 5.400
Ea Sup 3 3

Buo6n Bon 62 17 10,0 170
Cu M'gar 272 138 134 6,2 830,8
Kréng Buk 701 77 498 8,5 4.233
Krong Nang 3.035,6 180,8 1.828,1 8,0 14.624
EaKar 268,1 67,7 180,9 15,0 2.713,5
M’ Prak 0 0 0 0 0
Krong Bong 54,1 141 21,9 7,5 164,3
Krong Pak 985,9 691,7 12,2 8.438,5
Krong Ana 236,1 6,1 230 40,0 9.200
Lak 57 5 37,5 14,3 537
Cu Kuin 258,2 68,3 150 13,0 1.959,9
Buon Ho 925,1 64 861,1 14,2 12.245,8

Nguon: S¢ Néng nghiép & PTNT tinh Ddk Lik, 2021 [13]
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Tat ca 14/15 thanh phd, huyén, thi cua tinh Bak Lik c6 san xuat bo (trir
huyén Mdrik khong trong bo), mic du mot sé dia phuong ¢ noi khdng thich
hop véi yéu cau sinh thai cdy bo nhu: huyén Ea Sup, Buén Pon, Lik va
Krong Bong. Cac huyén trong diém (dwoc chon dé diéu tra chi tiét) déu co
dién tich 16n: huyén Krong Nang: 3.035 ha, Budn Ho dat 925,1 ha, Tp. Budn
Ma Thudt: 424 ha va huyén Krong Pak véi dién tich 985,9 ha. Phan 16n ¢ céc
dia phuong nay bo déu duoc trong trén dat nau do (dat do bazan). Nhu vay
hau hét ving trong bo déu cd khi hau, dat dai phu hop véi yéu cau sinh thai
cay bo.

Ning suét bo trung binh toan tinh nim 2020 dat khoang 12,37 tan/ha,
thudc nhom ning suat kha trong nudc va thé gidi. Ning suat cua céc dia phuong
cd chénh léch dang ké. Huyén co ning suat cao nhat 13 Krong Na, dat 40,0
tan/ha, tiép theo la TP. Budn Ma Thuot dat 19,29 tan/ha. Huyén CuM’gar va
Kréng BOng cd ning suat thap nhat tinh, chi dat 6,2-7,5 tan/ha.

Bang 3.2. Dién tich, niing suat va san lwong bo tinh Piak Lik giai doan

2016 - 2020
Ném Dién  Dién tich cho Nz“u,lg suat San l’u’qng
tich (ha) san pham (ha) (tan/ha) (tan)

2016 2.414 1.770 19,0 33.630
2017 4.308 2.036 17,5 35.630
2018 5.606 2.948 11,8 34.828
2019 7.292 3.987 13,1 52.054
2020  8.082,4 5.474,3 12,37 67.732,6

Nguon: S¢ Néng nghiép & PTNT tinh Ddk Lik [13]

S6 lieu & bang 3.2 cho thay: Dién tich va san luong bo cua tinh ik

Lak trong nhiing nam gan day ting cao, tir 2.414 ha nim 2016 d3 1én hon

8.082 ha vao nam 2020 (vuot ké hoach cua tinh dén 2020 14 4.000ha), ning

suat trung binh c6 chiéu hudng giam va on dinh dat tir 19,0 tin/ha vao nim
2016 xudng con 12,37 tan/ha vao nam 2020.
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3.1.2. Gidng bo tai Dik Lk

Tai thanh phd Budn Ma Thudt, cay bo dugc trong tir nim 1958 gdm 3
chung: West Indian, Guatemalan, Mexican va cac gidng lai (Vii Cong Hau,
1996) [10]. Dién tich tréng tip trung tai Trung tdm Thyuc nghiém Néng - Lam -
Stc Ea Kmat, sau d6 nguoi dan dung hat nhan giéng, mé rong dién tich tai dia
phuong va phat tan ra nhiéu ving khac nhau. Sy phat trién manh mé& cta mot
s6 cdy cong nghiép c6 gia tri cao nhu: ca phé, cao su, hd tiéu... 1am cho ciy bo
ngay cang duoc quan tim vai vai tro 14 cay trong xen. Nho thich tng tot voi
sinh thai cua dia phuong ciling nhu kha ning chin gié, che nang va dic biét 1a
qua bo ngay cang dugc nguoi ti€u dung quan tam boi ham lugng dinh dudng
cao va phu hop véi nhiéu Ira tudi, cdy bo da thuc sy tré thanh cdy hang hoa
trién vong.

Pé dap tng nhu ciu ngay cang cao cua thi truong va thuc tién san xuat,
viéc nhap nodi cac giébng bo chat luong cao nhu: Booth 7, Hass, Reed,
Pinkerton, Gem, Lambhass, Feurte... dugc tién hanh dé danh gia vé kha ning
thich nghi, ning suat va chit luong ciing nhu cac bién phap canh tac. Pong
thdi, cong tac chon tao gidng bo ban dia chat lugng cao dugce trién khai kha
ddng bo. Viéc nghién ctru va tuyén chon gidng bo tir cdy dau dong da cung
cap cho san xuat mot s6 gidng wu ti véi cac dic diém quy, nhu kha nang chin
som, chin mudn hodc ra qua quanh nim (bo t& quy), dién hinh 1a cac gidéng:
TA1, TA40, BLD 034, Xuan Mudi, Thanh Bich... Uu diém cua cac gidng nay
1a bo sap, nang suét kha, 6n dinh qua cac nam, it bi sdu bénh, nhung han ché
la dac tinh chin sém, chin mudn hay rai vu chua thé hién duoc, thoi vu thu
hoach tring véi cac cdy bo ban dia trong thuc sinh. Mot s dong bo tu tuyén
chon tir bo dia phuong ciia cic nha vuon duoc ban trén thi truong, gop phan

lam phong phti ngudn cung giéng bo phuc vu cho san xuat. Tuy nhién, chat
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lwong gidng ciing nhu ning suit va chit lvgng san pham trai bo con nhiéu bat
cap, khong kiém soat dugc (Hoang Manh Cudng va cs, 2015) [7].

Trude nam 2005, qua bo chua dugc nguoi ti€u dung quan tam, do do
ndéng dan chi tréng mot vai cay phuc vu nhu cau gia dinh va gidng dugc chon
loc tu phat tir cdy tbt, co qua ngon (chi yéu bo sap), trong thuc sinh (Trinh
Ptc Minh va cs, 2007) [12]. Thang 7/2007 thuong hiéu bo DAKADO ra doi
nho sy trg gitp tich cuc cua Du an Chudi gia tri bo Pik Lak va Dy 4an Canh
tranh Nong nghiép do Ngan hang chau A tai tro, tir &6 hinh thanh cac nhém
nghién ctru hodc cd nhan tuyén chon cay ban dia dau dong va hoat dong tich
cuc trén dia ban tinh [3]. Két qua dén nam 2010 da hinh thanh mot sb dia chi
chon va nhan giéng cay bo nhu: Vién Khoa hoc K¥ thuat Nong 1am nghiép Ea
Kmat, Muoi bo, Dakfarm... gop phan mé rong dién tich.

Viéc tuyén chon giéng ban dia tip trung trén nhom bo mua nghich,
bam sat cac tiéu chi tuyén chon gidng, dap tGng thi hiéu tiéu dung trong nudc
c¢6 dinh huéng xuit khau. Két qua di tuyén chon ra 11 cay bo dau dong véi
nhiéu dic tinh wu viét vé sinh trudng, nang suét, chét luong va khac biét vé
mua vu thu hoach dugc cong nhan. Nam 2010, S& Nong nghi€p & PTNT tinh
Pik Lik cong nhan 5 cdy bo dau dong: CPD-BO-41.01, CPD-B0O-41.02,
CbD-B0O-41.03, CbD-B0O-41.04 va CbD-B0O-41.05. bay la cac dong bo sap
chin sém hodc chin mudn, 1éch vu so véi da s6 gidng bo dia phuong (Trinh
Puc Minh va ¢s) [12]. Gidng bo Booth 7 dugc binh tuyén va céng nhan giéng
cho san xuat thr nam 2012, dugc Bo Nong nghiép & PTNT cong nhan gidng
qudc gia nim 2016.

Sau nam 2010 cdy bo phat trién manh mé& & Pak Lak va cac tinh trong khu
vuc Tay Nguyén, giong méi chat luong cao dugc chii trong. Mot sé gidng dién
hinh trong phd bién la: giéng Booth 7, bo sap tir 5 ciy dau dong, Hass, H033 va
HO34; trong d6 gidng Booth 7 duoc nhiéu nguoi wa chudng va trong nhiéu nhat
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v6i 58,57% va cac gidng bo Sap véi 18,57%, ddy 1a 2 giéng trong phd bién nhat
& dia phuong. Giéng chin sém: BLD 034; giéng chinh vu: TA 01, TA 40; giéng
chin mudn: Hass, Booth 7, Lambhass, Pinkerton; Giéng chin rAt muén: Reed;

Giéng phuc vu ndi tiéu: BLD034, TA1, TA40, Booth 7; iéng phuc vu xuét
khéau: Hass, Booth 7, Reed, Gem, Lambhass, Pinkerton. Viéc ghép cai tao thay
thé nhimg gidng bo ning suit thap, chat luong kém bang nhitng giéng c6 tiém
ning nang suit cao va chat lugng ngon chwa duoc quan tim dau tu ding mirc,
day 1a mot trong nhitng han ché can duogc khic phuc trong giai doan nay.

Trudc day nong dan dija phuong trong bo theo kinh nghiém, chi yéu l1a
tréng bﬁng hat va khong biét 15 lai lich giéng. Vi¢c ap dung tién bd khoa hoc
k¥ thuat nhu: Bon phan, tudi nudce, tia canh, tao hinh, phong trir sau bénh...
con nhiéu han ché nén nang suat thap, chat luong qua kém, thoi gian bao quan
qua tuoi ngin, anh huong dén viéc van chuyén di xa, khi dén tay nguoi tiéu
dung khéng con gitt duoc chat lugng do bi hu théi. Nhimg nim gan day nhd
hiéu qua tir viéc san xuit bo, nguoi dan da quan tdm hon vé cong tac gidng
cling nhu k¥ thudt canh tac. Véi viée st dung cac gidng bo nhap noi (chu yéu
1a gidng bo Booth 7), cac vuon bo cii dd duge ghép cai tao dé cho ning suit
cao, chat luong ngon, dap tmg duoc thi hiéu ciia ngudi tiéu dung va nang cao
hiéu qua kinh té cho nguoi trong bo (Trinh Ptrc Minh va cs, 2007) [12].

Theo TS. Hoang Manh Cuong va ThS. Lam Minh Vin, co ciu giéng
bo tai Pak Lik gém cac giéng nhap ndi Booth 7, Reed, Pinkerton, Hass,
Lambhass, Gem va cac dong, gidng dia phuong binh tuyén TA1, TA40, BLD
034, Xuan Muoi, Thach Bich,... va cay thuc sinh. Trong do, giéng bo Booth
7 (66,3%) va cay dau dong 034 (13%) 1a 2 giéng trong phd bién nhat ¢ dia
phuong [22]
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Loz o Bo Booth 7 Bo sap Bo khac
Dia dim 50 hg S6ho %  Sého % S6ho %
TP.BMT 33 24 7273 5 15,15 4 1212
Cu M’gar 36 19 5278 5 13,89 12 3333
Krong Ana 34 19 5588 7 20,59 8 2353
Krong Nang 37 20 5405 9 24,32 8 21,62

Téng cong 140 82 5857 26 18,57 32 2286

Két qua diéu tra tai bang 3.3 cho thy, hién nay tai cic ving trong bo
trong diém cua tinh Pak Lik, gidng bo Booth 7 duoc trong kha phd bién,
chiém khoang 58,57% sb ho diéu tra. Pia phuong c6 ty 18 trong thap nhat 1a
huyén Cu M’gar v6i ty 1€ 52,78%, tiép theo la huyén Krong Nang dat mirc
54,05% va dia phuong c6 ty 1& ho trong nhiéu nhat 13 TP. Buén Ma Thudt voi
72,73%. Diéu nay chimg to ngudi dan kha nhanh nhay trong viéc tiép can tién
bo k¥ thuat vé gidng dé dap tmg nhu cau thi truong, do Booth 7 14 giéng bo
mo1 nhap ndi, cho ning suat cao, chat lugng ngon, thoi gian luu qua lau, thoi
diém thu hoach mudn (khoang tir thang 9 - 11) va c6 thé bao quan 1au hon do
c6 vo day, thit va hat khit nhau. Pong thoi, gidng bo Booth 7 ¢6 nguén choi
doi dao tir Vién Khoa hoc K¥ thuat Nong 1am nghiép Tdy Nguyén nén viéc
nhan gidng thuan loi, vi vay dién tich phat trién rat nhanh trong nhiing nim
gan day. Mic du giéng bo Booth 7 duogc trong phd bién, nhung diéu nay tiém
an nhiéu rui ro vé thi truong dau ra do ngudn cung sé ting cao trong cing mot
thoi diém tac dong 1én gid ban, 1am giam hiéu qua kinh té cia nguoi trong.

Ngoai ra, c6 khoang 18,57% ho trong bo sap va 22.86% trdong céac
gidng bo khac (bo m&, bo nudc). Nguyén nhan cia van dé nay, theo ¥ kién
ctia cac ho duoc diéu tra phan 16n 1a do: i) Mua gidng tai cac co sé khong
dam bao chat lugng, tin vao ngudi ban hang; ii) Nang suat cao, 6n dinh va iii)
Biét 12 bo khong ngon nhung trai vu nén kha nang ban gia cao. Viéc wom, ban
gidng bo hién nay hau hét 1a tu phat, cac vudn wom quang cao qua muc dé

ban giéng do minh san xuat. Pay ciing chinh 13 bat cap 16n trong khau quan Iy
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thi truong gidng bo ndi riéng tai tinh Pk Lak, ciing nhu tai khu vuc Tay
Nguyén, dan dén nhiéu hé luy do bo 1a cdy trong dai ngay.
3.1.3. Hién trang canh tdic bo 6 tinh Pk Ldik
3.1.3.1. Hinh thitc trong bo, mdt dé va khodng cdch
C6 hai hinh thirc trong bo tai tinh Pak Lik 1a tréng thuan va xen canh
v6i cac cdy trong khac (bang 3.4).
Bang 3.4. Cac hinh thic trong bo tai tinh Pak Lik

Xen cay CNLN,

Dia diém Tong cong Trong thuan Xen ca phé CAQ
S6 ho % S6ho %  S6ho %  S6ho %
Tp.BMT 33 2357 18 5455 14 4242 1 3,03
Cu M’gar 36 2571 12 3333 21 5833 3 8,33
Krong Ana 34 24,29 16 47,06 15 44,12 3 8,82
KrongNang 37 26,43 21 5676 12 3243 4 10,81
Tong 140 100 67 47,85 62 4429 11 7,86

Ghi chu: CAQ (cay an qua), CNLN (cong nghiép lau nam)

Két qua diéu tra cho thay, tai cac ving trong bo trong diém cua tinh,
phuong thire trong xen 1a kha phd bién, cha yéu véi ciy ca phé (44,29%), véi
cdy cong nghiép lau ndm va cay an qua khac khoang 7,86% . Tuy nhién, trong
thuan dang c6 xu hudng gia ting, chiém khoang 47,85% sb ho. Diéu nay cho
thiy cay bo ngay cang duoc quan tdm dau tu va dang trd thanh cay hang hoa
chinh trong co cdu cdy trong cua tinh Pik Lak. Viéc trong xen bo véi cdy ca
phé véi ty 1é cao chimg t6 su van dung tién bo k¥ thuat ciia nguoi dan theo
khuyén cdo clia cac nganh chiic ning ngay cang hiéu qua va ciy ca phé van 1a
cay trong chil lyc cua tinh Pak Lak (dién tich ca phé cta tinh >208.000 ha).

Bo chu yéu dugc trong xen trong cac vuon ca phé vi mot so 1y do:
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i) Pat trong, khi hau, muc nudc ngdm déu phu hop cho ca phé va cay
bo. Cay bo dé trong, it ddu tu cham séc so voi cdy ca phé va it canh tranh
dinh dudng voi cay ca phé.

ii) Cay bo 1am cay che bong hodc dai chan gié cho cdy ca phé néu trong
véi khoang cach hop 1y va khong cung chung ky chi véi mét loai sdu bénh
hai cu thé nén c¢6 thé xen canh v&i mat do thich hop.

iii) Cay bo dugc thu hoach tir thang 6 dén thang 11, ca phé duoc thu
hoach thang 11 dén thang 1 (ndm sau) nén khong ting 4p luc lao dong mua
vu, gop phan ting thém thu nhap trén mot don vi dién tich cho nong ho.

Bang 3.5. Muc dich ciia viéc trong xen bo trong vuon ca phé

Phuc vu gia
dinh

Tang thu

nhap Che bong Chan gi0

Dia diém

S6he % S6ho % S6he % S6hdo %

Tp. BMT 33 100 24 72,73 20 6061 13 3939
Cu M’gar 36 100 15 4167 31 8611 7 1944
Kréng Ana 34 100 20 58,82 28 8235 5 1471
Krong Nang 37 100 23 62,16 34 9189 9 2432

Téng cong 140 100 82 5857 113 80,71 24 17,14

Muc dich cua viéc trong xen bo trong vuon ca phé duoc ghi nhén tai bang

3.5 cho thdy, muc dich chinh 13 ting thu nhap chiém 100% sb ho, chi c6

17,14% s6 ho trong xen bo cho rang day 1a nguon phuc vu gia dinh, dé lam cay

che bong chi chiém 58,57% va chin gié chiém 80,71%. Néu gidng bo tét, gia

ban 6n dinh nhu cac nam 2016, 2017 va 2018 thi thu nhap tir cdy bo trong xen
trong ca phé chiém ty trong cao hon.

Nhu vdy, bo 1a cdy trong xen trong vudn ca phé, cy chinh vén 1a ca

phé, mac du tuy tirng thoi diém, gia ca thi truong cé giai doan thu nhap tir bo

c6 thé cao hon ca phé.
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MGt @6 va khoang cdch trong
Tuy theo phuong thirc trong (tréng thuan, xen canh) mat do va khoang
cach bo dugc diéu chinh cho phi hop. Déi véi cac ho duoge diéu tra, chu yéu
bo trong thuan véi mat dé (6 m x 6 m), trdng xen ca phé véi mat do (6 m x 9
m) va xen cay céng nghiép khac voi mat do (9 m x 9 m), két qua diéu tra
duogc thé hién qua bang 3.6
Bang 3.6. Mat d trong bo tai tinh Pak Lak

Trong thuan Xencaphé  Xen cay khac

Dia diém ig 278 cay/ha 185 cay/ha 123 cay/ha
"~ S5h¢ % Sého % Sého %
Tp.BMT 33 18 5455 14 4242 1 3,03
Cu M’gar 36 12 3333 21 5833 3 8,33
Krong Ana 34 16 47,06 15 4412 3 8,82
Krong Nang 37 21 56,76 12 3243 4 10,81

Téngcong 140 67 4785 62 4429 11 7,86

S6 liéu tai bang 3.6 cho thay: 47,85% s6 ho diéu tra trong thuan voi
mat d6 278 cay/ha (khoang cach: 6 m x 6 m), trong d6 cao nhat la Kréng
Ning (56,76%), thap nhat 1a huyén Cu M’gar (33,33%). Pay 1a mat do va
khoang cach dugc Vién Khoa hoc Ky thuat Nong lam nghiép Tay Nguyén
khuyén céo.

Mat d6 185 cay/ha (6 m x 9 m) duogc 44,29% sé ho trong bo ap dung,
cha yéu 1a xen canh véi cay ca phé. Mat do va khoang cach nay ap dung kha
rong rii va dugc nguoi trong danh gia 1a thich hop, cho ning suét cao, 6n dinh

trén ca 2 cay ca phé va bo, dong thoi giam duoc chi phi dau tu do cay bo tan
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dung dugc phan bon, nude tudi khi cham soc cdy ca phé va kha nang che
bong, chan gio tét tir cay bo trong xen.

Ngoai ra, cd khoang 7,86% ngudi trong bo xen canh vai cac cay cong
nghiép 1au nim va cdy an qua khac nhu tiéu, sau riéng, mit, chdm chém va
xo04i... voi mat d6 123 cay/ha, tuong duong khoang cach 9 m x 9 m. M6 hinh
trong xen ndy mang lai hiéu qua kinh té kha cao va dang dan tré thanh xu
huéng tai tinh Pak Lak nho tan dung duoc loi thé cua tung loai cay trong va
giam thiéu rai ro do sdu bénh hai va thi truong dau ra.

3.1.3.2. Ky thugt canh tac

Trong s cac bién phap k¥ thuat canh tac bo, ngoai yéu té gidng, viéc
bon phan, tudi nudc, cit tia canh, tao tan va bao vé thuc vat 1a cac khau hét
strc quan trong, quyét dinh dén ning suat va chat luong qua.

Bang 3.7. Mt s6 bién phap k¥ thuat canh tac boe tai tinh Pik Lik

Téng Bon phan  Cat tia canh Twéi nuée

SOhY  Sing % Sého %  Sbho %

Dia diém

Tp.BMT 33 33 100 20 60,61 33 100
Cu M’gar 36 36 100 15 4167 36 100
Krong Ana 34 34 100 12 3529 34 100
Krong Ning 37 37 100 22 5946 37 100

Téng cong 140 140 100 69 49,29 140 100

Bon phan va tudi nude: tai cac diém diéu tra, 100% s6 ho déu bon phan
va tudi nudc. Nong dan da chu trong phan bon dé c6 ning suit cao hon, tudi
nuéc cho bo nho 2 khia canh: Tuéi cho cy trong xen, cdy bo dugc thy hudng
va cac vuon trong thuan déu c6 ngudn nudc (nudc giéng, nude sudi, nude hd)

thuan tién, trang thiét bi tudi sin co.
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Két qua diéu tra hién trang tia canh tao tan duogc thé hién tai bang 3.7.
Theo d6, viéc cit tia canh va tao tan dugc 49,29% sb hd dang ap dung. Pia
phuong c6 ty 18 cat tia canh cao nhét 1a thanh phd Budbn Ma Thuot, dat
khoang 60,61%, thdp nhat 1a huyén Krong Ana (35,29%). Tuy nhién, theo ¥
kién cta cac ho diéu tra, viéc cét tia canh thuong duoc ap dung chu yéu dbi
voi cay tor 1 - 4 nam tudi. Cay vao giai doan kinh doanh it dugc tia canh, tao
tan, cha yéu 1a cit bo canh kho, canh bénh, canh bj cdy tAm giri, canh vo hiéu.
Viéc nay anh huong 16n dén khong gian quang hop cta cdy, giy bat loi trong
viéc phong trir sdu bénh hai cling nhu sinh trudng, phat trién, nhat 13 trong cac
vuon trong thuan véi mat do cao (278 cay/ha).

Muc dich cit tia canh, tao tan gitp cho cay c6 bd khung tan chac chan,
han ché d6 ngi, cdy thong thoang it nhiém siu bénh hai, thuan loi cho viéc
chiam séc va thu hoach, gop phan 1am ting ning sudt va chat luong qua. Hai
dia phwong diéu tra co ty 18 ho cat canh, tao tan cao 1a Tp. Buén Ma Thuot va
huyén Krong Ning (xap xi 60%), 2 huyén con lai s6 ho thuc hién thip (chi
khoang 40%). Piéu nay anh huong dang ké dén ning suét, chit luong qua.
Cit tia canh, tao hinh cho cdy bo can duogc tién hanh thudong xuyén gibng nhu
canh tac mot sb cdy an qua khéc.

Trong 3 nam trong dau tién cay sinh trudng, phat trién manh canh nhanh,
giai doan ndy can chil y tia canh tao hinh cho cdy dé tao bo khung tan chic chan,
déu canh, tron tan. Tir ndm th 6 trd di cay can duge hdm ngon & d6 cao 5 - 6 m.
Su han ché vé chiéu cao cdy c6 loi cho viéc phun thudc va giam chi phi thu
hoach, déng thoi han ché dugce sy db nga vi gid. Tia canh tao hinh can duoc tién
hanh sém ngay sau khi thu hoach.

Thoi gian tao hinh dugc tién hanh trudc mua xuan, sau khi thu hoach

xong (tir thang 10 - 12 hang nam), tit ca cac canh 1a dugc cét tia can dua ra
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khoi vuon, tip trung va dot dé tiéu diét ngudn sdu bénh gy hai c6 thé phat

sinh va lay lan.

3.1.3.3. Tinh hinh sw dung phdn bon

Dau tu phan bén cho ciy bo con nhidu bat cap, viée bon phan theo thoi
quen hodc dira vao kinh nghiém cta mot sd cdy trong khac con kha phd bién.
Hién chwa c6 nghién ctru chuy@n sau vé liéu luong va ché d bon phan cho ciy
bo; Phan 16n nong dan chua xac dinh dugc luong phan thich hop, bén khéng can
d6i cac chat dinh dudng ciing nhu thoi diém bon thich hop. Két qua diéu tra
(bang 3.8) cho thay, hién nay tai cic ving trong bo déu sir dung phan da lugng
dé bon 1a chinh. Tét ca cac ho diéu tra déu bon phan dam va kali (100%).

Pbi v4i phan 1an, trung binh c6 khoang 49,22% s6 ho bon. Dia phuong
c6 ty 18 bon cao nhat 1a TP. Buén Ma Thudt (60,61%) va thap nhat 1a huyén
Krong Ana (32,35%). Ngudi dan sir dung phan 1an dé bon 1a do: 1) Nguoi dan
khong tin tudng vao chat lugng phan hdn hop; ii) Tiét kiém chi phi, do phan
don ré hon; va iii) B6 sung duoc mot sé phan trung luong nhu Ca, Mg. Loai
phan lan thuong duoc stir dung 1a lan nung chay hoac supe lan.

Bang 3.8. Tinh hinh sir dung phan bon déi véi cay bo tai tinh Pak Lak

(% s6 hd sir dung)

Loai phéan don Phén Phén Phén

Dia di¢m - ) NPK  hituco  bonla
Pam Lan Kali

Tp. BMT 100 60,61 100 54,55 75,76 75,76
Cu M’gar 100 44,44 100 69,44 47,22 30,56
Krong Ana 100 32,35 100 61,76 35,29 35,29
Krong Nang 100 59,46 100 43,24 40,54 43,24

Trung binh 100 49,22 100 57,25 49,70 46,21
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Phéan hdn hop NPK duoc khoang 57,25% s6 ho diéu tra sir dung. Trong
s6 cac dia phuong, Cu M’gar 1a huyén st dung phan hdn hop NPK nhiéu
nhét, chiém khoang 69,44%; Thép nhét 1a huyén Krong Nang, chi c6 43,24%
s6 ho st dung dé bon. Loai phan hdn hop NPK c6 ty 1& ham lugng 16-16-
8+18S duoc dung phd bién nhat. Nguyén nhan sir dung phan hon hop NPK
theo cac ho cho biét 1a: Tién loi, ham luong dinh dudng phu hop, gidm bot
cong pha tron, van chuyén va cong bon.

Ty 1é s6 ho dung phan hiru co dé bén cho ciy bo dat khoang 49,70%.
Trong sd ndy, c¢6 nhitng ho bon cach 1, 2 ndm hodc 3 nim. Huyén Krong Ana
c¢6 s6 ho st dung phan hitu co thap nhat (35,29%), tiép theo 1a Krong Ning
(40,54%). TP. Buoén Ma Thudt 1a noi c6 ty 1& nguoi trong bo sir dung phan
hitu co nhiéu nhét, chiém khoang 75,76% s6 ho diéu tra. C6 2 dang phan
chinh dugc st dung 1a: Phan chudng ¢ hoai muc tron ché pham Trichoderma
va phan hitu co vi sinh dugc ban trén thi truong. Nguyén nhan bon phan hiru
co, theo cac ho diéu tra: Vira cung cap dinh dudng cho cdy, cai tao dat va
phong bénh thdi ré, gbe cho cay.

Phan bon 14 duoc khoang 46,21% s6 ho diéu tra su dung. Huyén Cu
M’gar va Kréng Ana 13 2 dia phuong c6 ty 1& ho trong bo st dung phan bon 1a
it nhat, twong ung 30,56% va 35,29%. Phan dugc s dung ¢ dang bot hodc
nuéc, ngoai thanh phan cac chat da luong, thuong c6 ham luong trung, Vi
luong kha cao, nhét 1a Ca va B. Phan bon 14 thudong dugc str dung két hop khi
phun thubc bao vé thuc vat.

Hién trang sw dung phan dam

Hién trang sir dung phan dam dé bon cho ciy bo khong dong déu tai
cac dia diém diéu tra. Luong phan dam va chung loai phan dugc st dung ¢

cac dia phuong c6 sy khac nhau kha 16n.
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Bang 3.9. Tinh hinh sir dung phan dam cho cay be tai tinh Pik Lik

7 Tong Ty 1é s6 Loai phan (% s6 ho)
bia diém luong (kg ho su

N/ha)  dung (%)  Uré SA NPK

Tp. BMT 249 100 2424 18,18 57,58
Cu M'gar 166 100 36,11 30,56 33,33
Krong Ana 181 100 44,2 8,60 47,2
Krong Nang 194 100 2432 3514 40,54
Trung binh 197,5 100 32,22 2312 44.66

Két qua tai bang 3.9 cho thdy: Téng lwong dam (tinh nguyén chat bang
cach quy doi) & tat ca cac diém diéu tra dao dong tir 166 kg N/ha (huyén Cu
M’gar) dén 249 kg N/ha (Tp. Buon Ma Thudt). Hau hét cac huyén diéu tra déu
c6 luong dam xap xi 200 kg N/ha (trung binh 197,5 kg N/ha). Tong lugng
dam bon cho cdy bo khong thip va day 1a co sé thuc tién dé ching toi lua
chon lugng dam bon cho cay bo. Trong 3 loai phan co chira N, loai phan hon
hop NPK duoc nhiéu ho lwa chon nhiéu hon (44,66%) sau d6 1a phan uré
(32,22%), phan SA dugc it ho st dung nhat. Loai phan dugc lya chon 1a
theo tdm Iy ctia nong dan. Tam 1y nay kha pho bién, co 18 tinh tién dung
duoc nhiéu nguoi lya chon.

Nhu vay, luong dam bon cho cay bo giai doan kinh doanh tai tinh Pék Lik
hién nay nhin chung chua c6 mét quy trinh cu thé, chu yéu 1a tu phat, theo kinh
nghiém, thiéu co so sinh 1y, thoi diém bén, tuy nhién, voi lwong bon hién tai d gop
phén ning cao nang suat bo tai Dak Lak.

Hién trang siwr dung phdn 1an va kali

Ngoai dam, cac loai phan khac cling dugc st dung dé bon cho ciy bo
v6i s6 lugng khac nhau tuy theo ¥ chil quan ctia timg hd. Két qua diéu tra thé
hién tai bang 3.10 va bang 3.11 cho thay: Tét ca cic ho déu da bon phan kali
va phan 14an cho cdy bo. Chimg to cic ho da hiéu vai trd caa phan 1an va kali

doi1 véi sinh trudng va nang suat cay bo.
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Bang 3.10. S6 lwgng, chiing loai phan 1an sir dung cho cy bo

Téng luong Phandon  phandayéutd khong bon

bia diem (kgPOsha) (o5 56ho) (% sohd)  (%sdho)
Tp. BMT 132 60,6 39,4 0

Cu M'gar 107 44 4 55,6 0
Kréng Ana 110,5 32,4 67,6

Krong Ning 1375 59,5 40,5 0
Trung binh 121,8 4972 50,8 0

Tong luong P,0s thuc bon trung binh 121,8 kg P,Os/ha va tong lugng
kali trung binh dat 160,9 kg K,O/ha. Su chénh 1€ch lugng bon hai loai phan
nay gitra cac huyén/thi/thanh phd khéng 16n, cd thé cac nha vuon di tham
khao quy trinh bén phan tam thoi ctia Vién WASI. Nhiing so liéu vé luong
phan bon nay 1a co s thue tién dé ching toi dinh lwong cong thirc bén phan
cho cdy bo giai doan kinh doanh (c6 lugng phan 1an va kali).

Bang 3.11. S6 lwong, chiing loai phan kali sir dung cho ciy bo

Tong lugng Phandon  Phandayéutd  Khong bon

Dia diém , , ,

(kg K20/ha) (% s0 ho) (% s0 ho) (% s0 ho)
Tp. BMT 160,2 44,2 55,8 0
Cu M'gar 158,3 67 33 0
Kréng Ana 150 52 48 0
Krong Nang 175 59,5 40,5 0
Trung binh 160,9 55,7 443 0

Hién trang sw dung phan hitu co

Pbi v6i phan hitu co, ¢d 98,9% s6 ho diéu tra di sir dung, tuy nhién sy
bién dong vé chiing loai phan giita cac dia phwong khé 16n, phan chudng dugc
stt dung cao nhat & Tp. Budon Ma Thudt, thip nhat & huyén Krong Ana. Vé
khéi lugng phan, da sé cac ho déu bon 10 - 15 tdn phan chudng/ha hodc phan

hitu co vi sinh quy ddi (5 tin phan chudng ~ 1 tin phan hitu co vi sinh), s6 ho
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bon phan chudng 15 - 20 tan/ha rat it (khoang 15,94%), khong c6 hd nio bon
phan chudng trén 20 tan/ha,
Bang 3.12. Ty 1é s6 ho sir dung phan hiru co cho cay bo tai Pik Lak (%)

Chi str dung Chi st St dung >2  Khong su

Pja diém phéan dung phan  loai phan dung phan
chudng HCVS hitu co hitu co
Tp. BMT 33,3 32,4 30,0 4,3
Cu M'gar 19,4 37,8 42.8 0
Krong Ana 5,9 49,1 45,0 0
Kréng Nang 18,9 41,6 39,5 0
Trung binh 19,4 40,2 39,3 1,1

Két qua diéu tra cho thiy, hién trang bon phan cho ciy bo dang c6 mot
s6 bat cap do khong c6 quy trinh bon phan cu thé nén hau hét nguoi trong bo
phai ty may mo, hoc hoi hoac tham khio cac co quan chuyén mon, kinh
nghiém qua cac nim dé bon. Dén thoi diém nay, chi ¢o 2 quy trinh huéng dan
tam thoi vé bon phan cho cdy bo noéi chung cua Vién Khoa hoc Ky thuat
Nong 1am nghiép Tay Nguyén va S¢ Nong nghiép & PTNT tinh Lam Pdng,
chua cu thé cho ting giéng, timg loai dat, do vay chua gitip ngudi trong phat
huy t6i da tiém nang ning suat va hiéu qua cta viéc canh tac bo.

MGéi lién hé gitta phan da luong véi ning suét cua gidng bo Booth 7 tai
tinh Dk Lk

Két qua tong hop s6 liéu diéu tra vé mbi lién hé gilta cac mirc bon phan
da luong v4i nang suét cua gidng bo Booth 7 thé hién tai bang 3.13 cho thiy:
Déi v6i vuon bo cho ning suat trung binh dudi 10 tin/ha, lugng bon phéan da
luong cho 1 ha hang nim trong khoang 109 - 153 kg N, 61 - 85 kg P,Os va
117 - 125 kg K;0.
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Bang 3.13. Quan hé ning suit véi cac mirc phan N, P.Os, K,O ciia gidng
bo Booth 7

NS <10 tan/ha NS tir 10 - 15 tan/ha NS > 15 tan/ha
Pia diém Luwgng bon (kg/ha) Lwgng bon (kg/ha) Lwgng bon (kg/ha)
N P.Os KO N P.Os KO N P.Os KO

Tp. BMT 109 61 119 154 82 124 281 154 244
Cu M’gar 122 66 122 195 89 181 256 151 256
Krong Ana 127 71 117 153 94 159 264 129 271
Krong Néng 153 85 125 157 86 182 283 155 302

Trung binh 127,7 70,7 1208 164,8 87,7 1615 2710 1473 268,3

Ghi ch(: Lwong phén dwoc quy déi nguyén chat, 1am tron so

Dbi v6i cac vuon nang suat trung binh tir 10-15 tan/ha, luong bon phan

dao dong tir 153-195 kg N, 82-94 kg P,0Os va 124-182 kg K,0. Cac vuon cbd
nang suat trén 15 tdn/ha, mirc phan bon da luong ting cao & phan dam va kali,
dao dong tir 256-283 kg N va 244-302 kg K;O, lugng phan lan dugc bon vai
luong twong d6i 6n dinh trong khoang 129-155 kg P,Os. Két qua diéu tra
phan anh ty I¢ bon phan da lugng N:P,05:K,0 tuong tng khoang 2:1:2 theo
khuyén cdo cua cac co quan chuyén mon. Nhu vy, ¢6 méi lién hé giita luong
bon phan da luong v6i nang suat gidng bo Booth 7 giai doan kinh doanh tai

dia phuong (hinh 3.1, hinh 3.2 va hinh 3.3).

Luong N
300

250
200

150
10
5

Tp. BMT Cu Mgar Krong Ana Krong Nang
Nang suat <10 t/ha ®m10t/ha-15t/ha m>1St/ha

Hinh 3.1: Méi lién hé giira lwong dam véi niing suat bo Booth 7

=T ]

=
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Luong P,Os
350

300
250
200

150
10
5

Tp. BMT Cw Mgar Krong Ana  Krong Nang

=T =T ]

Ning sudt m<10 t/ha m10t/ha - 15t/ha m>15t/ha

Hinh 3.2: Méi lién hé giira lwong phan 1an véi ning suat bo Booth 7

Luwong K,O
350
300
250
200
150

100
5

Tp. BMT Cw Mgar Krong Ana Krong Nang

(=T ]

Ning sust M<10t/ha m10t/ha-15t/ha >15t/ha
Hinh 3.3: Méi lién hé giira lwong phan kali véi ning suit bo Booth 7

3.1.3.4. Tinh hinh sau bénh hgi va su dung thuée bdo vé thue vit

Tai Pik Lik cay bo c6 mot s6 doi tuong sau bénh hai chinh sau:

Sau hai: sdu rom (trudc lic ra hoa), rép trang khi cdy mang qua, rudi
vang, bo xit mudi... Bénh hai phé bién gém: Bénh thédi ré, bénh nut than gay

muc than... Ty I¢ va mirc do sau bénh hai rt that thuong nhung chua duogc
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cac co quan chuyén mén chi rd nguyén nhan (do giéng, do ngudn dit hoic do
thoi tiét timg nam), do vdy giy nhiéu kho khin trong phong trir cho ngudi
trong. Mic du ddi twong sau bénh hai trén ciy bo khong nhiéu nhu mot s cay
trong khac, tuy nhién viéc phong, trir bénh chua duoc néng dan cha trong
dung murc. Do voi cac dién tich trong xen, nong dan trir sdu bénh cho ddi
tugng cdy trong chinh (ca phé, tiéu...), ciy bo la ddi twong phu duoc thu
hudng. Cac dién tich tréng thuan ty 1¢ st dung thudc bao vé thuc vat kha cao
va dugc hau hét cac ho trong bo 4p dung. Viéc phun thude thuong két hop voi

bon phan qua la.

3.1.3.5. Nang sudt bo

Ning suét bo tai tinh Pak Lik phu thudc vao nhiéu yéu to, trong d6
gidng, phan bon va thudc bao vé thuc vat 1a quan trong nhat. Cac giong bo
khac nhau co6 su bién dong nang suét rat 1on, tir dudi 10 tan/ha (14,29% )
ho), dén trén 15 tan/ha (26,43% s6 ho). Nhin chung, phan 16n ning suit cac

gidng nay nam trong khoang tir 10 - 15 tdn/ha (59,28%) s6 ho.



Bang 3.14. Ning suat bo tai tinh Pak Lik
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. o Ning suat (tin/ha) Khoi lrgng qua (g)
Dia diém >0 T((%e <10 10-15 >15 <400 400-500 >500
' H6 % Hb % HO % HO6 % Ho6 % Hd %
Tp, BMT 33 23,57 2 606 16 4848 15 4545 2 606 20 6061 11 3333
Cu M’gar 36 25,71 3 833 25 6944 8 2222 2 556 26 7222 8 2222
Kréng Ana 34 24,29 9 2647 22 6471 3 88 6 1765 21 6176 7 20,59
Krong Ning 37 26,43 6 1622 20 5405 11 2973 5 1351 23 62,16 9 2432
Téng cong 140 100,00 20 1429 83 5928 37 2643 15 10,71 90 64,29 35 2500
Bang 3.15. Ning suit giong bo Booth 7 tai tinh Pik Lik
; o Ning suat (tAn/ha) Khéi lwgng qua (g)
Dia diém Eg T(g/ol)@ <10 10 -15 >15 <400 400-500 >500
) H6 % Ho % H6 % H6 % H6 % Ho6 %
Tp, BMT 24 29,27 2 833 12 5000 10 4167 2 833 17 7083 5 2083
Cu M’gar 19 23,17 0 000 16 8421 3 1579 0 000 13 6842 6 3158
Kréng Ana 19 23,17 0 000 16 8421 3 1579 3 1579 12 6316 4 2105
Krong Ning 20 24,39 0 000 11 5500 9 4500 5 2500 12 6000 3 1500
Tong cong 82 100,00 2 244 55 6707 25 3049 10 12,20 54 6585 18 21,95
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Khéi luong qua 1a mot trong nhiing tiéu chi chu yéu danh gia hiéu qua
cua viéc ap dung céc bién phap k¥ thuat. Bong thoi, khéi lugng qua ciing
dong vai trd quan trong, gop phan ting hiéu qua kinh té do thi hiéu hién nay
ctia ngudi tiéu dung thuong wa chudng bo ¢6 khéi luong qua 16n. Theo y kién
cua cac ho diéu tra, hién nay thuong lai thu mua chia 3 muc gié tuy theo khoi
lurong qua: “Bo 17: khoang 1 kg/1 qua; “Bo 2”: khoang 1 kg/2 qua va “Bo 3”:
khoang 1 kg/3 qua. Gia thu mua chénh léch giita cac loai bo c6 thé 1én dén
20%. Do vay, nguoi trong bo san sang dau tu dé dat khéi lugng qua 16n, cac
giong qua to thuong dugc quan tdm wa chudng hon.

Két qua diéu tra tai bang 3.14 cho thay, hau hét khdi lwgng qua bo tai
cac vung diéu tra nam trong khoang 400 - 500 g/qua (64,29%). Khdi luong
du6i 400 g/qua & 10,71% sé ho, khédi luong 50% sd qua trén 500 g/qua &
khoang 25,00% s ho.

Gidng bo Booth 7 dugc trong pho bién véi ty & 58,57% tong sé ho
diéu tra, s6 vuon duoc trong gidng Booth 7 chiém ty 1¢ tir 52,78% (19/36 sb
vuon) dén 66,67% (22/33 s6 vuon) & cac diém diéu tra.

Panh gia vé nang suat va khéi luong qua caa giéng Booth 7, theo sé
liéu bang 3.15 cho thiy ning suit gidng bo Booth 7 dao dong tir 10 tin/ha dén
trén 15 tan/ha, trong d6 da sb ning suat qua nam trong khoang 10 - 15 tan/ha
(67,07% s6 ho diéu tra) (bang 3.15). Ngoai ra, c6 khoang 30,49% ho trong bo
Booth 7 dat ning suat trén 15 tan/ha, nam cha yéu tai huyén Krong Nang
(45,0%) va TP. Budn Ma Thudt (41,67%).

Dé danh gia vé nang suat va khéi luong qua cua gidng bo booth 7, sd
liu bang 3.15 cho thay: Chi c6 2,44% sb ho trong bo booth 7 ¢6 ning suat <
10 tan qua/ha, trong khi sé liéu diéu tra chung céac gidng co dén 14,29% ho c6
nang suit bo < 10 tan qua/ha. Bo booth 7 ¢ ning suat dat trén 15 tan/ha khé
cao & huyén Krong Ning (45,00%) va thanh phd Budbn Ma Thudt (41,67%).
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Nhu vay so binh quan chung cua céc gidng (29,75%) di dugc diéu tra trén
toan tinh thi giéng bo booth 7 c6 wu thé vé ning suét hon.

V& khéi luong qua bo phan 16n cac ho tréng gidng booth 7 ¢6 87,8% ho
c6 khéi lugng qua bo ndm & 2 cap 400 - 500 g/qua va > 500 g/qua. CAc trj s6
nay hoi thap hon tri s6 ciia khdi luong binh quan trén cac giéng diéu tra.

3.1.4. Thoi vu thu hogch, thi trwong va gia cd

3.1.4.1. Thoi vu thu hoach va gia ban

Hién nay qua bo chu yéu dugc dung dé an tuoi vi khd bao quan lau,
mic du ¢ thé cAp dong nhung viée ap dung chua nhiéu va chi phi cao. Vi thé,
néu thoi diém chin tap trung sé& 1am cho van dé tiéu thu gip kho khan dan dén
gia ban thap va khong tiéu thy hét.

Vé thi truong tiéu thu va gid ban, vao thoi diém thu hoach chinh vu
(thang 6, 7) gia thu mua qua bo chi dao dong tir 20.000 - 30.000 d/kg, tham
chi thap hon, c6 thoi diém gia ban chi con 10.000 d/kg. Do thoi diém chin tap
trung voi $6 luong 16m va diéu kién di lai trong mua mua kho khan, nhiéu nha
vuon da khong thé tiéu thu duoc din dén qua bi roi rung va that thu, day 1a
mot trong nhitng 1y do han ché cua san xuit bo. Cang vé cudi vu (khoang
thang 10, 11), gia thu mua ting 1én dang ké (gip 3 - 5 1an) so v&i chinh vu. Co
thé thdy rang ngoai yéu t6 thoi vy, chat luong qua cua giong di lam ting gia
tri hang hoa cua qua bo trong nhitng dot thu hoach vu mudn.

Trong nhitng nim gan day qua bo dang dan chiém linh thi truong cay
an qua trong ca nudc, gia ban co thoi diém bién dong lén dén 100.000 -
150.000 d/kg (giéng bo Booth 7 va bo Sap dia phuong) tai Tp. H6 Chi Minh
va Ha Noi. Két qua diéu tra nim 2006 vé chudi gia tri bo tai Pik Lik cua
Cong ty Fresh Studio Innovation Asia (Ha Lan) [3] va két qua nghién ctru cua
Trinh Pirc Minh va cs., (2007) [12] cho thay: san xuat bo trong nudc chwa du

cung cép cho thi truong noi dia, dac bi¢t cac tinh phia Bic dang c6 nhu cau



79

rat 16n. Hon nita nhimng gidng bo chin sém, chin mudn rat it nén khong thé rai
vu quanh nam.

Trong thoi gian gan day, cdy bo da dugc quan tdm phat trién, Dik Lik
la mot trong nhiing tinh c6 diéu kién sinh thai phu hop cho cdy bo sinh
truong, phat trién tt, cho ning suat cao, chat lugng ngon. Tuy nhién, trong
san xut hién van ton tai cac giébng bo chat luong khong ngon, chwa dap tng
duogc thi hiéu ctia nguoi tiéu dung. Trong khi d6, theo cac két qua nghién ctru
c6 mot sd gidng bo chat lugng tot chira duge binh tuyén, chon loc dé phuc vu
cho san xuét. Vi vay, viéc phat trién cac gidng bo c6 ning suat cao, chat
luong ngon la rit can thiét, nham dap tng duogc yéu cau tiéu thu ndi dia va
huéng ti xuat khau trong twong lai.

Trudc day, canh tic bo chwa dugc quan tim, hau hét cidy bo khong
dugc bon phan, tudi nudce cling nhu phong trir sau, bénh. Pay la nguyén nhan
lam cho ning suat cling nhu chat lugng qua bo khong dong déu. Hon nita ciing
do diéu kién cham soc that thuong nén viéc xac dinh va diéu chinh mua vu thu
hoach 1a rat kho khan. Trong nhitng nam gan day, cay bo dang duoc nhiéu nha
vuon quan tAm dau tu tham canh, do gid tri cua qua bo so véi cac loai ciy an
trai khac. Vi gia ban trung binh khoang 20.000 - 30.000 dong/kg (chinh vu
thang 6, 7, 8), nhung vao cudi vu bo (thang 10, 11, 12) gia qua bo ¢o thé 1én t6i
100.000 dong/kg d3 mang lai loi nhuan cao cho ngudi trong va kinh doanh bo.
Pay chinh 1a yéu t6 thiic diy xu hudng phat trién cy bo trong nhiing nim qua.

3.1.4.2. Thu hoach bo

V& phuong phap thu hoach bo ctia cac nong ho rat da dang, viéc dung
sao c6 gan kéo dé thu hai qua bo dugc cac dia phuong ap dung chiém tir
56,41 dén 59,09%. Nong dan chwa co thoi quen 16t bat dudi tan cay khi thu
hoach, chu yéu thu hai truc tiép vao dung cu chtra. Nhin chung, cdc nong ho
tréng bo tu thu hoach dem béan tai cac chg hodc cac vua trai cay thi khong thu

hoach ca cay cung mét lac, chiém ty 18 cao & cac dia phuong diéu tra tir 73,91
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dén 94,87%. Thu hoach bo dé lai cuéng qua hau nhu chua duoge ap dung, hau
hét khong dé lai cubng qua chiém ty 18 kha cao (82,05 - 91,30%). Pa sd
khong phan loai bo tai vudn chiém ty 18 tir 57,69 - 78,26%, cong viéc phan
loai qua bo chi chiém ty 18 tir 21,74 - 42,31%.

Nhu vay, hién trang canh tac bo tai Pak Lak dang dbi dién véi mot s6
van dé 16m, d6 1a gidng va phan boén. Trong d6, gidng bo duge trong hién nay
cha yéu 1a bo Booth 7, mic du cho ning suit va chat lugng t6t nhung tiém an
nhiéu rui ro khi dugc mé rong di¢n tich anh huong truc tiép dén viéc tiéu thu.
Do vdy, da dang hoa bo giéng hién dang dugc quan tim nghién ciru va da dat
duoc nhiéu thanh tyu quan trong, do 1a xac dinh dugc tap doan giéng bo (ca
nhap ndi va ban dia) nang suat cao, chat luong ngon, thoi gian sinh trudong da
dang va c6 kha nang thich tng tot v6i diéu kién tu nhién cia cac vung trong
bo chinh, hudng téi viéc hinh thanh nén cic ving chuyén canh, tao ngudn
nguyén liéu 6n dinh dé ché bién va xuat khau. Phan bén cho ciy bo 14 van dé
dang bo ngd, chua duge nghién ctru mot cach hé thong. Do d6 didu can thiét
hién nay 14 phai ¢6 cac quy trinh chuan dé ap dung cho cay bo, trudc mat 1a
d6i v4i gidng bo Booth 7 trén dit nau do bazan tai tinh Pak Lak dé ting hiéu
qua kinh t& cho ngudi tréng va gop phan bao vé méi truong.

3.1.4.3. Thi truong tiéu thu

Trudc ddy, thi trudng tiéu thu chinh cia trai bo chil yéu 1a gia dinh
hodc trao d6i, mua ban tai cac cho lang xa, thon, budn (trudc nam 2005), sau
d6 qua bo di bat dau vuon ra thi trudng trong nudc (nam 2009) théng qua cac
cho ddu mbi va cac thuong l4i, vya trai cdy 16n. Nhitng nam 2009 - 2012 vao
vu bo mdi ngay thanh phd Buén Ma Thudt xuit di khoang 100 tin (phuc vu
trong nude) nhd d6 gia bo bit dau ting va néng dan chu trong san xuat bo. Tir
nam 2016 dén nay qua bo bat dau xam nhap thi truong Trung Qudc, mét thi
truong rong 16n bang dudng tiéu ngach. Trong thoi gian téi, chac chin thi

truong Trung Qudc s& yéu cau co chi din dia 1y, thuong hiéu, quy chuan chét
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lugng. .. bude dau day 1a kho khin cho nguoi trong bo, tuy nhién ciing 1a co
hoi va tiém nang dé phat trién bo bén vimng. Khéi lugng bo hing nim cua tinh
Pik Lak kha 16n can c6 dinh hudng lai xu hudng, yéu ciu phat trién nganh
bo. Trung tim Khuyén nong tinh, cic du an da c6 nhiéu 16p tdp huin hudng
dan k¥ thuat cdy trong cho ndng dan.

Két qua diéu tra phuong thire tiéu thu bo tai cac ving diéu tra dugc thé
hién tai bang 3.16 cho thdy: Phan 16n cac ho (76,88%) ban bo tai vuon cho
thuong 11, 13,74% tu hai chd dén vua dé ban va chi c6 9,38% s6 ho dem ban
truc tiép tai cac cho.

Bang 3.16. Cac phwong thurc tiéu thu bo (%)

Truec tiép baAn  Thu gom tai

Pia di¢m Ché dén vura

tai chg vuon
Budn Ma Thudt 10,00 65,00 25,00
Cu M’gar 10,00 77,50 12,50
Krong Ana 5,00 85,00 10,00
Krong Nang 12,50 80,00 7,50
Trung binh 9,38 76,88 13,74

Két qua diéu tra khao sat tinh hinh phét trién cay bo trén dia ban tinh
Pik Lak cho ta thay, dién tich bo toan tinh nim 2017 dat 4.308 ha, pho bién
nhat 13 giébng bo Booth 7 chiém ty 18 58,57%. Khao sat vé stt dung phan bon
cho thay két qua c6 49,70% s6 ho str dung bon phan vo co két hop phéan hiru
co voi luong dudi 15 tan/ha/nam, lugng phan hang ndm cho 1 ha tir 200 - 300
kg N, K20 va 100 - 120 kg P,0s. Ning suit trung binh dat 17,5 tin/ha, chu
yéu tap trung & ngudng 10 - 15 tan/ha, trong do, gidng Booth 7 ¢ chat luong
cao, duoc trong phd bién, cd 67,07% sb vudn ning suat trung binh tir 10 - 15

tan/ha va 30,49 % sb ho trén 15 tan/ha.
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3.2. Nghién ciru liéu lwong phan dam, Kali cho giéng bo Booth 7
giai doan kinh doanh

3.2.1. Anh hwong cia mic bon phin dam va kali dén sinh truong
ciia giéng bo Booth 7

3.2.1.1. Anh hueéng dén chiéu cao cdy va chu vi goc

Chiéu cao cdy va chu vi gbc clia cay bo phu thudc vao do tudi, giéng va
k¥ thuat canh tac. Giéng bo Booth 7 giai doan kinh doanh 6n dinh ¢ chiéu
cao tir 6 dén 7 m. Trong cung 1 giébng va do tudi, k§ thuit canh tic co anh
hudng 16n dén chi tiéu nay. Loai trtr bién phép canh tac nhu cit tia canh, mat
d6, hinh thirc trong thuan, xen canh thi phan bon 1a yéu t6 c¢6 anh hudng dén
chiéu cao va chu vi goc clia cay bo. So liéu chiéu cao cdy va chu vi gbc sau 2
nam thi nghiém dugc ghi nhan tai bang 3.17 va 3.18.

Bang 3.17. Anh hwéng ciia phan dam va kali dén chiéu cao cay (m)

Luwgng phén Lwgng phan dam (N)
kali (K) N1 N2 N3 N4 Trung binh (K)
K1 559t 5gqdc g ipac g o5 6.01A
K2 4.88¢ 5oeec 5330 g 13 5588
K3 594  gogdc 573 g Qg 6.21A
K4 570bd  5e9bd g 70@ 6.64° 6,184
Tr”r(‘lgl)b'”h 5538 505A  622A 6,28

CV (%) = 5,76
LSD0,05(N) - 0,29
LSD0,05(K) - 0,39

Ghi cha: Céc trung binh cung ky tu chir cai thuong, chir cai hoa in nghiéng, chiz
cdi hoa in dimg khdng khac biét ¢6 y nghia thong ké véi p <0,05

Két qua & bang 3.17 cho théy:
Chiéu cao cdy bo trong thi nghiém gia ting khi ting lugng N voi gia tri

trung binh tir 5,53 m (N1 = d6i chimg khong bon) dén 6,28 m (mirc bon phan
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N4 = 300 kg/ha), su khac biét chiéu cao nay c6 ¥ nghia thong ké tai xac suat
p<0,05. Tuy vay, gitra cac mic bon N2, N3 va N4 khong c6 sy khac nhau
thng ké vé chiéu cao. Bon phan KO véi luong khac nhau 1am thay d6i chiéu
cao cay, tuy nhién su khac biét nay khong theo chiéu hudng thuin giira cac
murc phan K.

Tuong tac gitta hai yéu t6 N va K ¢6 anh hudng dén chiéu cao ciy bo.
Chiéu cao cdy thap nhat 1a 4,88 m & cong thirc N1K2 (khong bén dam, chi
bon 100 kg K;O/ha) cao nhét 1a 6,73 m khi bon véi cong thire N3K3 (Bon
mirc 200 kg N va 200 kg K;0). Két qua xir Iy théng ké cho thay, chiéu cao
cay cua cong thirc N3K3 va N4K4 khac biét c6 y nghia voi cong thire N1K1,
N1K2 va N1K4, N2K4 va N3K4, nhung khac biét khong co6 v nghia véi cac
cong thirc con lai véi do tin cay 95%.

Nhu vy, co thé thay khi bon can ddi lwong dam va kali c6 y nghia
trong viéc 1am ting chiéu cao cdy bo Booth 7 trén dat nu do bazan.

Bang 3.18. Anh hwéng ciia mire bén phan dam va kali dén chu vi géc (cm)

Lwong phan Lwong phan dam (N)
kali (K) N1 N2 N3 N4 Trung binh (K)
K1 46,96  46,99%¢ 46,55 47,37% 46,9778
K2 45,92°¢ 46,55 46,81%¢ 47,14%¢ 46,618
K3 46,85%¢  47,10%¢ 48,062 48,082 47,524
K4 46,49 46,42 47,74% 47,70% 47,09 AB
Tr”?lgl)b'”h 46,568  46,77°  47,29A 47,57

CV (%) = 1,15
LSD0,05(N) = 0,45
LSD0,05(K) = 0,61

Ghi cha: Cac sé liéu trung binh cing Ky tw chit cdi thwong, chi cai hoa in

nghiéng, chir cai hoa in ding khong khac biét co y nghia thong ké voi p <0,05
Két qua ¢ bang 3.18 cho thay, chu vi goc thay doi khi bon dam voi céc

mirc khac nhau theo huéng néu lugng bén ting thi chu vi gbc ting. So voi

mirc khong bon N1, mirc bon N3 va N4 1am ting chu vi gbc dat tri s twong tmg
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la 47,29 cm va 47,57 cm, khéc biét c¢o ¥ nghia véi mic phan N1 va N2 & xac suat
p<0,05. Bén phan kali theo mirc K3 cho tri s6 chu vi gdc cao nhat 1a 47,52
cm, tuong duong véi mic bon K1 va K4, khac biét ¢ y nghia théng ké véi
mirc bon K2 tai xac suat p<0,05. Tuy nhién, su gia ting luong bén K lam thay
d6i chu vi gdc khong theo chiéu hudng nao.

Su phdi hop giita N va K tac dong khac nhau dén chu vi gbc, tuy nhién
tac dong tuong tac gitta cac yéu td N va K khong tao ra sy khac biét co ¥
nghia d6i voi chi tiéu nay.

3.2.1.2. Anh hudng dén dwong kinh tan

Déi v6i cdy dn qué, dudng kinh tan cb lién quan mét thiét dén ning suit, do
vdy cac bién phap ki thuat dé tao bd tan 14 hop 1y luén duge nguoi trong quan
tam. Puong kinh tan ¢6 xu hudng 6n dinh & cac vuon cay kinh doanh tir ndm thir
7 dn nam thr 10 tré di tuy thudce vao khoang cach trdng, mirc 6 cham soc va ky
thuat 1am canh. Bon phan anh huong dén tan ciy théng qua viéc ting truong canh
14. Két qua anh huong ctiia mirc bon N va K dén duong kinh tan cua cay bo & giai
doan kinh doanh trén dit nau do bazan duoc trinh bay tai bang 3.19.

Bang 3.19. Anh hwéng ciia phan dam va kali dén dwong kinh tan (m)

Lwong phan Lwong phan dam (N)
kali (K) N1 N2 N3 N4 Trung binh (K)
K1 5,81 5,96 20 6,35 ¢ 6,05 2bcd 6,04 B¢
K2 5,421 5,93%cd 03 abcd 5,94 abcd 5,83°¢
K3 6,463 6,24 2« 6,72 6,812 6,56 A
K4 6,10%cd  54p% 6,65 % 6,643 6,218
Trung binh (N) 5,958 5,908 6,444 6,36

CV (%) = 5,64
LSD0105(N) = 0,29
LSD0105(K) = 0,39

Ghi cha: Cac sé liéu trung binh cuing ky tu chét cdi thieong, chit céi hoa in
nghiéng, chit cdi hoa in ding khéng khac biét c6 y nghia thong ké véi p<0,05.
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Hinh 3.4: Anh hwéng ciia mirc bén dam va kali dén dwong kinh tan

Thi nghi¢m dugc thuc hién trén vuon bo ¢ giai doan dau thoi ky kinh
doanh, cac cay chua giao tdn nhau nén cac muc phan bon khac nhau da anh
huong kha 1 dén duong kinh tan cdy thong qua su ting truong canh l4.
Két qua & bang 3.19 va hinh 3.4 cho thdy, gia ting bon luong N lam ting
duong kinh tan. Muc phan N3, N4 dat tri sb vé duong kinh tan lan luot
6,44 m va 6,36 m, rong hon c6 ¥ nghia so véi mic N1 = d6i chimg khong
bon va N2 = 100 kg/ha. Tuy nhién, gitta 2 mirc N3 va N4 khong khac nhau
¢ y nghia thong keé.

Su thay do6i luong kali bon anh huong khong giéng nhau dén duong kinh
tan. Bon theo muc K3 cho duong kinh tan rong nhét, dat 6,56 m, cao hon c6 v
nghia so v&i bon theo mirc K2 (100 kg K,0) va K1 dbi chimg khong bon va
tuong duong vdi mirc bon K4, véi do tin cay 95%.

Puong kinh tan rong nhit 1a 6,81 m khi bon theo cong thirc N4K3 (300
kg N + 200 kg K;O/ha), tiép theo 1a N3K3 (6,72 m: bon 200 kg N + 200 kg
K,O/ha). Puong kinh tan hep nhat dat 5,42 m tai cong thirc N1K2 (khéng bon
dam, chi bon 100 kg K,O/ha). Két qua xtr 1y théng ké cho thdy dudng kinh
tan ctia cong thirc bon N1K1, N1K2 va N2K4 thap nhét, dat twong tng 1a 5,81
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m, 5,42 m va 5,46 m, khac biét c6 y nghia théng ké so vdi cac cong thirc con
lai. Nhu vy bon véi lugng N cao (6 mitc bon N3 va N4) két hop véi lugng K
cao (tai murc bon K3 va K4) c6 tac dong lam ting duong Kinh tan kha ré nét.

Dé dat ning suit cao, 6n dinh cho ciy bo, viéc bon phan hop 1y két hop
tao canh dé duy tri bo tan 1 rt quan trong, tranh viéc ning suit ting giam
theo ting nam. Trong diéu kién thi nghiém nay cac mirc phan N va K tir 200 -
300 kg/ha t6 ra thich hop cho viéc phat trién bo tan.

3.2.1.3. Anh hudng dén sé6 canh mang qud

Cay bo hinh thanh hoa va qua ¢ cudi canh nén sé luong canh mang qua
s& quyét dinh tiém ning ning suit. Canh mang qua dugc hinh thanh hang
nam, do vay ting s6 lugng canh mang qua dong vai tro quan trong trong viéc
duy tri va ning cao ning suat. Két qua theo ddi sd lugng canh mang qua hai
nam duogc thé hién tai bang 3.20 va bang 3.21.

Bang 3.20. Anh hwéng ciia mire bén dam va kali dén sé canh mang qua

nam 2016 (canh/cay)
Lugng phan Lwong phan dam (N)
kali (K) N1 N2 N3 N4  Trung binh (K)
K1 151,78* 146,352 156,83% 145,514 150,128
K2 139,782 166,82 163,35% 159,018 157,248
K3 155,43* 160,682 170,302 157,782 161,05
K4 157,89 147,662 165,162 168,912 159,9148

Trung binh (N) 151,224 155,374 163,91 157,80

CV (%) = 17,86

Ghi chi: C4c sé liéu trung binh cung ky tw chiz cdi thuwong, chi cai hoa in
nghiéng, chit cdi hoa in ding khéng khac biét c6 y nghia thong ké véi p=<0,05.
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Hinh 3.5: Anh hwéng ciia mirc bén dam va kali dén s6 canh mang

qua nam 2016
Bang 3.21 Anh hwéng ciia mirc bon dam va kali dén s6 canh mang qua
nam 2017 (canh/cay)
Lwong phan Lwong phan dam (N)

kali (K) N1 N2 N3 N4 Trung binh (K)
K1 162,21°  158,66° 170,72 168,36 164,99¢
K2 157,77 170,47 180,35%° 168,95 169,398¢
K3 167,14  170,3%  208,77° 198,88 186,274
K4 168,425  172,78%  184,1%c 184 47%c 177,4478

Trung binh (N) 163,89® 168,05  18598*  180,16°

CV (%) = 7,64

Ghi cha: Céac sé liéu trung binh ciing kY tu chét cdi thieong, chit céi hoa in
nghiéng, chit cdi hoa in ding khéng khac biét c6 y nghia thong ké véi p<0,05.
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Canh mang qua
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Céac muc bon phan
Hinh 3.6: Anh hwéng ciac mirc bén dam va kali dén s6 canh mang
qua nam 2017

Qua két qua thu dugc & bang 3.20, bang 3.21, hinh 3.5 va hinh 3.6 cho
thay, bon N va K0 c¢6 anh huong khac nhau dén sé lugng canh mang qua.

Niam 2016, sé luong canh mang qua thay doi theo ciac mitc bén dam,
dao dong tir 151,22 canh/cay (¢ muc bon N1) dén 163,91 canh (mirc bon N3),
khong co su khac biét y nghia tai xac suat p<0,05. Bon K theo mirc K3 cho s6
luong canh trén cdy cao nhét dat trung binh 161,05 canh/cay va khac biét co ¥
nghia théng ké so véi ddi ching khong bon 150,12 canh/cdy (mirc phan K1),
nhung khong sai khic vdi cac mure bon K2 va K4.

Trung binh s6 lugng canh mang qua khi phdi hop giita cac mirc bon
dam va kali trong ndm 2016 dao dong tir 139,78 canh/cay (tai cong thuc
N1K2) d¢én 170,30 canh/cy (tai cong thirc N3K3), tuy nhién sy khac biét ndy
khong cé ¥ nghia thong ké.
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Nam 2017 1a nam tht 2 4p dung quy trinh bén phan theo thi nghi¢m,
tac dong cua phan bon t6i s6 canh mang qua mdi thé hién rd. Bon dam theo
cac murc bon khac nhau tac dong rd nét dén sb luong canh mang qua trén cdy.
Cu thé, bon dam véi mic bon N3 cho sd lrong canh mang qua/cay cao nhat,
dat 185,98 canh/cdy, cao hon mirc bon N2 (168,05 canh/cdy) va N1 (dat
163,89 canh/cay), su sai khac ndy c6 ¥ nghia thong ké. Trong khi d6, bén dam
v6i mirc bon N4 cho két qua 1a 180,16 canh/cdy, khdng cd su khac biét co ¥
nghia théng ké v61 mirc phan N3 xac suét p<0,05. Nhu vay, bon dam theo
mirc N3 (200 kg N/ha) dbi véi ciy bo Booth 7 ¢ giai doan kinh doanh trén dt
nau do bazan 1am cho s6 luong canh mang qué ting cao nhét va hy vong s& c6
kha nang cho nang suét cao nhat.

B6n kali theo mirc bon K3 cho sb luong canh mang quéa trung binh cao
nhat, dat 186,27 canh/cy, cao hon c6 ¥ nghia thong ké so voi dbi chimg K1
(164,99 canh/cay) va K2 (169,39 canh/cay), tuong duong v&i mirc bon K4.

Tac dong tuong tac giita yéu t6 N va K dén s luong canh mang qua nim
2017 13 rd nét. Cac cong thire c6 sb canh mang qua thap nhét 1a N1K2, N2K1 va
N1K1, cong thirc c6 s6 canh mang qua cao nhat 1a N3K3, dat 208,77 canh/cay.
Tuong tac gilra dam va kali trong mirc bon N3 va K3 (200 kg N + 200 kg K;0)
1 rat 6 y nghia tai xac suat p < 0,01.

Danh gid chung, nhitng cong thitc c6 bon dam va kali cao (tr 200
kg/ha) trén nén 1an va phan hiru co ¢b dinh (100 kg P;Os/ha/nam + 20 tan
phan chudng hoai muc/ha/2 nam) da anh hudng tot dén sinh trudng cua giéng
bo Booth 7 trdng trén dat bazan tai tinh Pk Lak. Gia tang luong N va K 1én
mirc 300 kg/ha khong 1am thay ddi c6 ¥ nghia théng ké toi duong kinh tan
cling nhu s6 lugng canh mang qua trong diéu kién cu thé cua thi nghiém. Diéu
nay ciing pht hop véi nhu cau dinh dudng va thuc tién canh tac cia cay bo

hién nay tai dia phuong.
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3.2.2 Anh hwéng mirc bon phin dam va kali dén nang sudt va chat
lwong ciia giong bo Booth 7

3.2.2.1. Anh huong dén ndng sudt

a) Khoi lwong qud tuoi

Thi hiéu ciia ngudi tiéu dung trong nude wa thich bo c6 khéi luong qua
16n (tir 500 g/qua tré 1én), hat nho, vo mong va bong. Nguoc lai, dé xuit khau
qua tuoi ngudi Au-My ua chudng khdi lugng qua trung binh tir 300 - 400
g/qua, hat trung binh dudi 20% khéi luong qua, vo day dé giam hu hong trong
qué trinh van chuyén va kéo dai thoi gian bao quan.

Khéi luong qua phu thudc vao dic tinh giéng, diéu kién sinh thai va ky
thuat cham séc, dic biét 1a ché do bon phan, nudc tudi va k¥ thuat tia canh,
tao tan hop 1y... Két qua nghién ctru vé mirc bén phan N, K,0 thay d6i qua
hai nam dugc ghi nhan ¢ bang 3.22 va 3.23.

Két qua thu duoc & bang 3.22 cho thay, tang luong bon N cho khéi luong
qua trung binh gia tang twong tng, dao dong tir 0,38 kg/qua (muc bon N1), 0,39
kg/qua (& muc bon N2) dén 0,41 kg/qua (bon theo mac N3 va N4). Sy khéc biét
vé khéi lwong qua cia mac bon phan N3 va N4 véi cac mic bon dam thap hon
hodc khong bon c6 ¥ nghia théng ké voi do tin cay 95%. Tuy nhién, mac bon
phan N3 va N4 khong lam thay doi khoi lugng qua véi xac suat p<0,05.

Bang 3.22. Anh huwéng ciia lwgng phan dam va kali dén khéi lwong qua
nam 2016 (kg/qua)

Lwong phan Lugng phan dam (N)
kali (K) N1 N2 N3 N4 Trung binh (K)
K1 0,37% 0,36° 0,38¢de 0,39bcde 0,378
K2 0,36¢ 0,39 cde 0,39 0,39 0,388
K3 0,39°cde  (Q,40cde  (,433c 0,43%¢ 0,417
K4 0,418cd (47130 0,45 0,44% 0,434
Trung binh (N) 0,388 0,398 0,414 0,414

CV (%) = 5,09
LSD0,05 (N) = 0,02
LSD0,05 (K) = 0,02

Ghi chl: Céc s liéu trung binh cing Ky tw chir cdi thuwong, chit cai hoa in
nghiéng, chiz cdi hoa in ding khong khac biéz cé ¥ nghia thong ké véi p <0,05
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Bén kali véi cac cong thie co6 luong kali cao nhu muc K3 (200 kg
K,0) va micc K4 (300 kg K20) cho khéi lugng qua tuong tng 1a 0,41 kg/qua
va 0,43 kg/qua, cao hon c6 ¥ nghia so véi mirc khdng bon K1 1a 0,37 kg/qua
va & mac bon K2 la 0,38 kg/qua. Tuy nhién, lugng kali & mac bon K4 (300
kg K,O/ha) tuy cao hon so voi mac K3 (200 kg K;O/ha) nhung khéi luong
qua khong co su khac biét co ¥ nghia vai Xac suat p<0,05. Piéu nay ching to
bon kali véi mac K3 cho cay bo Booth 7 trén dat nau do bazan tai tinh Dak
Lik co tac dung tich cuc trong viéc gia tang khoi lwong qua va day co thé la
muc kali phi hop trong diéu kién thi nghiém.

Su twong tac gitra yéu té dam va kali biéu hién tai cong thicc N3K3 va
N4K3, tuwong (g voi khdi lugng qua trung binh 1a 0,43 kg/qua vai Xac suét 1a
p=0,012; Tuong tac gitra cAc mirc bon tai cong thirc N3K4 va N4K4 13 rat rd nét,
cho khéi luong qua dat 0,45 kg/qua va 0,44 kg/qua khac biét rat c6 ¥ nghia so
Véi d6i chiing khong bon hoac bon muc thap nhu cac cong thie N1K1, N1K2,
N2K1 va N2K2 véi xéc sudt tuong tng 1a p = 0,0005 va p = 0,0025.

Bang 3.23. Anh hwéng phan dam va kali dén khéi lwong qua
nam 2017 (kg/qua)

Lwong phan Lwong phan dam (N)
kali (K) N1 N2 N3 N4 Trung binh (K)
K1 0,36° 0,39bcde (0 ,4Q3bcde  ( 4( abede 0,388
K2 0,37% 0,37% 0,38 cde 0,37 % 0,378
K3 0,413bcde (,413bcde (443 0,4283bcd 0,424
K4 0,40cde  (423cd  ( 430%c 0,45% 0,434

Trungbinh (N)  0,38% 04084 0,417 0,41

CV (%) = 5,54
LSD0,05(N) = 0,02
LSD0,05(K) - 0,03

Ghi chl: C4c sé lidu trung binh cing ky tw chiz cdi thwong, chi# céi hoa in
nghiéng, chit cdi hoa in ding khéng khac biéz c6 ¥ nghia thong ké véi p=<0,05.
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Két qua & bang 3.23 cho thdy: Nam 2017 dién bién twong tu nim 2016
khi xét riéng 1¢é tirng yéu té phan bon. Khdi luong qua trung binh ting khi gia
tang lugng bon cac loai phan. B véi phan dam, khdi luong qua ting theo
muic bon, dao dong twong tng tir 0,38 kg/qua (mirc bon N1) dén 0,40 kg/qua
(N2) va 0,41 kg/qua tai mtac bon N3 va N4. Két qua xir ly thong ké cho thay
c6 su khéc biét vé khéi lugng qua khi bon theo mic N3 va N4 véi N2 va N1
mot cach ¥ nghia tai xac suat p<0,05. Bdi vai phan kali, khéi lugng qua thay
do6i tuy theo mic bon va c¢d xu huéng tang theo muc bon, bién thién tur 0,38
kg/qua (K1) dén 0,42 kg/qua (K3) va 0,43 kg/qua (K4). Bon kali theo muac K3
va K4 cho khéi lugng qua twong duong va cao hon mot cach ¥ nghia so voi
cac cong thuc con lai.

Su két hop gitta bon luong dam cao muc N3, N4 véi luong Kali cao
muc K3, K4 cho khéi luong qua trung binh cao hon mot cach y nghia so véi
cac cong thic con lai tai xac suat p<0,05.

Két qua xu ly théng ké cho thay c6 su twong quan chit ché giira cac
lugng dam va kali khac nhau dén khéi luong qua. Trong do, cac cong thirc
bon N3K3, N3K4, N4K4 cho khéi lugng qua trung binh thay doi tuong ung
1a 0,44 - 0,43 va 0,45 kg/qua, su khéc biét ndy khong co ¥ nghia théng ké so
véi ddi chitng khéng bon phan (p<0,01). Cac cong thirc khéng bon maot
trong hai yéu t6 N va K hoic bon vai liéu lugng 100 kg/ha thuong cé khéi
lwgng qua thap hon. Bén canh d6, su tuong tac gitta N va K ciing thay &
cong thac bon N4K3, twong ung véi khéi lwong qua trung binh 1a 0,43
kg/qua véi do tin cay 95%.

Nhu vay, c6 thé két luan rang, bon dam va kali can ddi véi luong tir
200 kg - 300 kg mdi loai cho cdy bo & giai doan kinh doanh cho khéi luong
qua 16n nhat. Tuy nhién, xét vé hiéu qua kinh té, cong thirc N3K3 (200 kg
N/ha + 200 kg K;0O/ha) 1a hop Iy nhit trong diéu kién hién nay, do duy tri
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khdi luong qua twoi kha 6n dinh gitta 2 nam. Pay 1a diéu can thiét khi qua bo
la san pham hang ho4 hudng dén xuat khau.

b) Ning sudt qua twoi/cdy

Ning suat qua tuoi phu thudc vao nhiéu yéu té, trong d6 c6 phan bon
va ché d6 bon phan. Pay 1a chi tiéu quan trong nhat ddi v6i ngudi san xuat.
Két qua thi nghiém vé anh hudng ciia mic bén phan dam va kali dén ning
suat qua tuoi ciia cay bo trén dat ndu do bazan tai tinh Pak Lak dugc tong hop
tai bang 3.24 va bang 3.25.

Két qua thu duoc & bang 3.24 va hinh 3.7 cho thay, cac muac bon dam va
kali anh huong dén ning suat qua tuoi & cac muc do khac nhau. Khi bon theo
muc N3 ning suét trung binh qua tuoi cao nhat dat 70,15 kg/cy, cao hon mot
cach ¥ nghia so v6i ddi ching khong bon N1 (ning suét trung binh 65,50
kg/cay) va N2 (dat trung binh 67,05 kg/cay). Tuy nhién, khéng co su sai khac vé
thdng ké gitra mic bon phan N4 va N3 tai x4c suat p<0,05.

Péi véi phan kali, nidng suat trung binh dat cao nhat 70,37 kg/cay khi bon
v6i mic K4 (300 kg K:0), twong duong véi ning suat khi bon theo muc K3 (200
kg K;0) va khéc biét co ¥ nghia so v6i mirc bon phan K2 (ning suit 66,25
kg/cay) va dbi chung khdng bon K1 (trung binh 66,50 kg/cay) vai do tin cay 95%.

Bang 3.24. Anh hwéng cia lrgng phan dam va kali dén ning suit

guad/cay nam 2016 (kg/cay)

Lwong phan Lwong phan dam (N)
kali (K) N1 N2 N3 N4 Trung binh (K)
K1 65,39 67,23%¢ 66,923 66,523¢ 66,525
K2 64,60° 67,96%° 66,83%° 65,60 66,255
K3 65,64 65,54 71,962 74,09% 69,3148
K4 66,33 67,473 74.87% 72,82°%° 70,374

Trung binh (N) 65,50 67,058¢ 70,15% 69,76"8
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CV (%) = 4,80
LSD0,05(N) = 3,67
LSD0,05(K) = 2,73

Ghi cha: Céc so liéu trung binh cung Ky tw chir cdi thuwong, chiz cai hoa in

nghiéng, chif cdi hoa in ding khéng khac biéz c6 ¥ nghia thong ké véi p=<0,05.

N1(0). N2(100). N3(200). N4(300).
mK1(0) ®=K2(100) mK3(200) = K4(300)

Cac mirc bon phan

kg/cay
78

74
70
6
6
5
5
5

= o o O

o

Hinh 3.7: Anh huéng ciia mirc bén phan dam va kali dén ning suit
qué/cay nam 2016
Két hop cac muc bon dam va kali cho ning suét trung binh dao dong tur
64,60 kg/cay (¢ cong thie N1K2) dén 74,87 kg/cay (tai cong thirc N3K4). Két qua
xir ly théng ké vé ning suét qua tuoi/cly cua cac to hop phan bon, cong thic N3K4
(74,87 kg qua/cay) va N4K3 (trung binh 74,09 kg qua/cay) cho thiy c6 su tac dong

cong huong cua hai yéu to dam va kali tai xac suat p<0,05.
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Bang 3.25. Anh hwéng cia mirc bén phan dam va kali dén ning suit

quéa/cay nam 2017 (kg/cay)

Lwong phan dam (N)
Lu’lf’n_g phan Trung
ali (K) N1 N2 N3 N4 binh (K)
K1 69,70P 65,70P 66,35" 63,97° 66,825
K2 65,70P 66,89" 65,82° 71,66%® 67,528
K3 67,37° 72,36  80,47®  75,30% 73,8778
K4 7489%  74,62%  79,15% 88,237 79,224

Trungbinh (N) 69,424  70,28* 72,95  74,79”

CV (%) = 9,15
LSDQ,os(N) = 5,49
LSDQ,os(K) = 7,39

Ghi cha: Céc sé ligu trung binh cung ky tw ché cdi thwong, chir cai hoa in
nghiéng, chi# cdi hoa in ding khdng khac biét cé y nghia théng ké vii
p=<0,05.

Nhu vay c6 thé danh gia, mac bon phan dam va kali cho 1 ha bo & giai
doan dau thoi ky kinh doanh 12 200 kg N nguyén chat va 200 kg K;O nguyén chat

|l thich hop nhat dé tang nang suat qua tuoi.
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Cac mirc bén phan (kg)
Hinh 3.8: Anh hwéng ciia mirc bon phan dam va kali dén ning suat
quéd/cay nam 2017

Nam 2017 1a nam th 2 &p dung Iuwgng phan bon theo cac cong thuc thi
nghiém. Nang suat qua tuoi/cdy co thay doi theo hudng: Bon dam vai cac
cong thirc ¢6 lwong cao cho ning suat qua cao hon so véi cac cong thic co
muic bon phan dam it hon. Theo bang 3.25 va hinh 3.8, niang suét cua cac muc
bon ¢6 sy chénh léch kha 16n nhung khéng cé sy khac nhau y nghia thong ké.
Tai mic bon N4 ning suét cao nhat dat 74,79 kg/cay.

B6n phan kali voi cac mic bon phan K3 va K4 cho két qua ning suét
tuong ung la 73,87 kg/cdy va 79,22kg/cay, chénh léch kha l6n nhung khéng
thay su khac nhau c6 y nghia théng ké. Tuy nhién, so véi ning suét trung binh
theo muc bon phan K2 (dat 67,52 kg/cay) va d6i chung K1 (dat ning suit
66,82 kg/cay) co thé thay sy sai khac c6 ¥ nghia thong ké vai cac cong thuc &
muc bon K4 va twong duong véi mac bon K3 tai xac suat p<0,05.

Tuong tac gitra hai yéu té dam va kali xuat hién ¢ cong thuc N3K3 véi
nang suat qua dat 80,47 kg/cdy va cong thirc N4K4 dat nang suat 88,23
kg/cay véi x4c suat p<0,05.
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Nhu vay, khi bon phan cho giéng bo Booth 7 & giai doan kinh doanh
cac cong thic c6 ham luong phan dam va kali cao cho ning suit cao hon,
trong d6 2 cong thirc 13 N3K3 (200 kg N + 200 kg K,0) va N4K4 (300 kg N
+ 300 kg K;0) cho ning suét qua tuoi cao nhat. Tuy nhién, ning suat qua &
hai cdng thirc ndy khong khac biét co y nghia thdng ké (xac suat p<0,05).

Tuong tu nhu yéu t6 dam, khi bén lugng kali tir mic K1 (khdng bon)
lén K4 (300 kg K;0/ha) ning suit qua bo ting 1én va dat cao nhat & muc K4:
79,22 kg qua/cay. Bon mic K3 (200 kg K,O/ha) ning suat dat 73,87 kg/cay
khac nhau khong c6 ¥ nghia so véi K. Cac muic phan K1 va K2 ¢6 ning suat
thap hon c6 y nghia so voi K4 nhung lai khéng khac so véi K2 va K3

Trong céc to hop bon phan N va K cho thdy cac cong thirc duoc bon
phan voi luong N va K cao tir 200 dén 300 kg/ha thuong dat ning sut cao
hon cac cong thirc bon N va K ¢ luong thap 100 kg/ha hoic khéng bon. Cong
thirc N4K4 ¢6 nang suét cao nhat la 88,23 kg/cay tiép theo 1a N3K3 dat 80,47
kg/cay. Tuy vay, ning suat qua cua cac cong thuc nay khéng cé su khéac nhau
c6 ¥ nghia vé mat théng ké. Cong thic N4K1 (300 kg N + 0 kg K;0/ha) c6
nang suat thap nhat 63,97 kg qua/ha.

Két qua nghién ciu ciia ching tdi c6 mot sé twong ddng vai mot s tac
gia trén thé gisi vé lidu luong bon phan da luong (chu yéu 1a dam) cho cy bo
& giai doan kinh doanh ciing nhu thoi diém bon.

Két qua nghién ctu Yates M. V., et al., (1993) [104] cho thay, khi bon
dam trong mét thir nghiém duoc tién hanh & Ventura, khdng thay c6 su khac
biét vé ning suat qua giita cac nghiém thuc sé lan bon trong nam 14 hai 1an,
bdn 1an hodc tdm lan. Tuy nhién, luong phan dam thim xubng dudi goc ngdm
vao nudc ngam nhiéu hon dang ké khi bon véi lugng lén hon.

Theo Lovatt. C. J., (2001) [69] c6 thé tang ning suat bo 1én bang cach
cung cdp thém dam & mot sb giai doan phat trién cua cdy trén nén mot luong

dinh dudng, thay vi chia dam thanh céc phan bang nhau dé bon. Luong phan
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dam cd dinh bon cho thi nghiém 1a 168 kg/ha, vao thoi diém phat trién chinh
ctia cay bon thém 28 kg/ha (tong lugng dam bon cho ca nam 1a 196 kg/ha),
lrong bon dam dugc chia nhu sau: Thang 1 (giai doan hinh thanh hoa va
thanh thuc, bat diu phong noan) bon 28 kg N/ha. Thang 2 (bat dau giai doan
sup lo no hoa, hinh thanh phan hoa) bon 28 kg N/ha. Thang 4 (giai doan nd
hoa, dau trai va bat dau sinh san sinh dudng mua xuan) bon thém 28 kg N/ha.
Thang 6 (giai doan su phat trién trai va cudi giai doan rung qua sinh 1y), bon
thém 28 kg N/ha. Thang 11 (giai doan sau thu hoach, bat dau hinh thanh hoa
trong cac choi) bon thém 28 kg N/ha. Vao cudi nam thtr tu cia nghién ciru,
nang sut tich lily trong bén nim trén mdi cay cho thay bo sung N vao thang 4
hodc thang 11 lam tang ning suat bo Hass lan luot 1a 231,6 kg/cdy, tuong
duong 31% va 306,1 kg/cay, twong duong 39%, so véi cay dbi chimg khong
nhan thém N. Bon vao thoi diém thang 6, ning suat tich luy dat 287,9 kg/cay,
cao hon 13,04% so véi d6i ching. Nang suat qua khi bon thém vao thang 11
t6t hon dang ké so voi ning sudt tir cac cay nhan bd sung lidu N vao thang
giéng, thang hai hodc thang sau. Nang suat tich lily 16n hon dang ké ddi véi
cdy nhan thém N vao thang 4 so véi cac cdy d6i chimg khong nhan thém N
hodc cac cay nhan thém N vao thang giéng hoac thang hai.

Tac gia Joubert. E., (2016) [54] tong hop cac két qua nghién ctru vé bon
phan da luong cho ciy bo (cha yéu ddi voi giéng bo Hass) cho rang: Luong
phan bon khac nhau tuy theo yéu to dat dai, tudi cay va duong kinh tan. D6i
v6i cay bo tir 4-5 tudi, duong kinh tdn 4,5 m bon N & mic 168 kg/ha/nim,
P,0s 95 kg/ha/nam va K,O mirc 300 kg/ha/nidm; cay tir 6-7 tudi, dudng kinh
tdn 6 m bon theo murc 224 kg N, 124 kg P,Os va 600 kg K;O/nam. Cay tur 8 -
9 tudi, duong kinh tan 7,5 m bon 280 N, 128 P,Os va 500 kg K,O/nam. Cay
tir 10 nam tro 1én, duong kinh tan trén 9 m, c¢6 thé bon 336 - 420 kg N, 189 kg
P,0s va 500 - 600 kg K;O/nam.
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Nhu véy, luong phan dam va kali ciing nhu lich bén dwgc ap dung dé
bon cho cay bo Booth 7 ¢ giai doan dau cua thoi ky kinh doanh (ndm thtr 5
dén nam thir 7) nhu trong dé tai 1a twong dbi phu hop véi didu kién thuc té
ctua dia phwong. Tuy nhién, luong phan bon kali thap hon kha nhiéu so véi
mot s6 két qua nghién ctru va khuyén cao gan day trén thé gidi. Pidu nay can
duoc tiép tuc xem xét ki ludng hon.
3.2.2.2. Anh hwong cua cdac mirc bon dam va kali dén mot sé chi tiéu chat
lwong
a) Anh hwong cia mire bén phéan dam va kali dén ty 18 vé, hat va thit qud

Trong san xuat nong nghiép, viéc bon phan khong nhiing lam gia ting
nang suat ma c6 thé lam thay doi chat lugng nong san. Loai phan va luong
phan bon anh hudng khac nhau dén mot s yéu t6 lién quan dén chat luong
san pham. Ddi véi qua bo, ty 1é thit qua, ty 18 vo va ty 18 hat 1a nhiing chi tiéu
quan trong khi danh gia chat lugng qua bo. Qua hai nim theo ddi trién khai
thi nghiém boén phéan cho cdy bo trén nén dat nau do bazan tai tinh Dak Lak,

két qua dugc ghi nhan tai bang 3.26.
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Bang 3.26. Anh hwéng cia mirc bén phan dam va kali dén ty 18 vé, hat va
thit qua (%)

Mirc bon N1 N2 N3 N4 TB

Ty l€ vo
K1 13,14 13,50 13,36 13,25 13,31
K2 14,47 14,61 13,84 13,39 14,08
K3 14,60 14,34 14,11 14,89 14,49
K4 14,82 14,09 14,90 14,46 14,57
B 14,26 14,14 14,05 14,00

Ty 1€ hat
K1 20,76 20,03 19,06 20,08 19,98
K2 19,27 18,89 19,04 19,04 19,06
K3 19,50 19,02 20,84 19,05 19,60
K4 19,70 20,01 19,01 20,02 19,69
B 19,81 19,49 19,49 19,55

Ty 1€ thit qua

K1 65,37 66,47 67,58 66,67 66,5
K2 66,26 66,50 67,82 67,57 67,0
K3 65,90 66,64 65,05 66,06 65,9
K4 65,48 65,90 66,09 65,52 65,8

B 65,75 66,38 66,64 66,46
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Hinh 3.9: Anh hwéng ciia méic bén phian dam va kali dén ty 18 vé,
hat va thit qua
Ty 1& vo/qua kha cao, dao dong tir 13,14% (coéng thuc N1K1) dén
14,90% (tai cong thirc N3K4). Ty 1¢ nay chimg t6 gidng bo Booth 7 ¢6 vo qua
kha day, day la dic diém cua gidng. Diéu nay rat cé ¥ nghia trong qua trinh
thu hai, bao quan va van chuyén do han ché duoc su tréy xudc, dap nat, hu
thdi, dong thoi gop phan kéo dai thoi gian chin so véi cac gidng bo cd vo
mong hon. Nho dic diém vo day cung véi chit luong ngon nén bo Booth 7
dugc cac nha xudt nhap khau cling nhu nguoi tiéu ding trong nudc ua chudng

va quan tam.
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Ty 1¢ thit qua chiém tir 65,05% (Cong thirc N3K3) dén 67,82% (bon
cong thire N3K2) thdp hon mot sd gidng bo tai dia phuong, nhung so véi mot
sb giéng bo nhap ndi trién vong khac nhu Hass, Reed, Ettinger, Sharwill,
Feurte... ty 1€ nay la kha cao (Hoang Manh Cuong, 2015) [7].

Khi thay doi luong phan dam va kali, ty 1€ vo va ty 1€ thit qua c6 chénh
léch nhung khong dang ké. Tuy nhién, bon kali & mirc cao (200 - 300 kg
K>O/ha) thi ty 1€ vo qua c6 cao hon (> 14%) vé qua cao la thuén loi cho thu
hoach, van chuyén va bao quan. Khi bon dam & muc cao két hop véi kali &
murc cao thi ty 1& vo cao hon va ty 1¢ thit qua giam xubng. Hién chua rd mbi
lién quan gitra cac chi tiéu nay véi cac loai phan bon va lidu luong ap dung.

b) Anh hwdng ciia mirc bén phdn dam va kali d@én ham heong cdc chdt
dinh duong trong thit qua

Bén canh C4c tiéu chi vé ty 1& vo va thit qua cao, chét luong bo thé hién
qua mdt sd chat nhu: Ham luong chat kho, ham luong protein, dudng tong sb
va nhat 12 ham luong lipit 1a nhimg chi tiéu quan trong dugc nguoi tiéu dung
dic biét quan tdm. Chat luong qua bo phu thudce chil yéu vao dic tinh gibng,
tuy nhién cac yéu t6 nhu phan bén, k¥ thuat thu hai, bao quan... c6 anh huong
dén chét luong quéa bo & cac mirc do khac nhau. Trong thi nghiém nay, chiing t6i
chi theo ddi mot s chi tiéu nhu: Ham luong chat kho, ham luong protein, ham
luong lipit va ham luong duong. S6 liéu 13 két qua trung binh qua hai ndm cua
timg cong thie thi nghiém, duoc ghi nhan qua bang 3.27 cho thay:

Ham luong chét kho bién dong tur 22,97 - 25,78%; bon dam va kali & miic
cao (300 kg/ha) cho thy cong thirc N4K4 dat cao nhat 1a 25,78%, ké dén 1a
cong thure N3K3 (200 kg N + 200 kg K>O/ha/nam) dat 25,46%, so voi cong thire
N1K1 chi dat mutc 22,97%. Ham luong chat khé ctia cong thire N3K3 va N3K4
cao hon N1K1 tir 1,91-2,49%. Qua tim hiéu, nguoi tiéu dung khong thich ding

“bo nudc” vi ham luong chéat kho thap, giam hwong vi khi sir dung.
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Ham lugng protein trong trai bo bién dong tir 2,25 - 3,28%, cao nhat 13
cong thirc N4K3 (dat 3,28%), ké dén 1a cong thirc N3K3 (dat murc 3,14%) cao
hon N1K1 1an lugt 12 0,89 - 1,03%.

Ham luong lipit bién dong tir 16,41% - 17,68%. Pay 1a mtc kha cao
khi so sanh v6i mot sé gidng bo dia phuong va nhap ndi khac trong tai tinh
Pk Liak. Tuy nhién, ham luong nay twong duong véi cac nghién ctru cua
Vién Khoa hoc K§ thuit Nong 1am nghiép Ty Nguyén trong nhitng nim gan
day. Diéu nay chung té gidng bo Booth 7 ¢ ham luong chat béo cao va hién
trong thi nghiém nay chua 1am rd dugc méi twong quan giita viéc bén phan
v6i sy thay doi caa ham luong lipit. Cac cong thirc ¢6 ham luwong lipit cao
nhat trong thi nghiém ciing 1a cac cong thirc ¢ mirc bon N va K cao, d6 1a
N4K4, N4K3, N3K3 va N3K4. Ham luong duong trong thit qua tai 2 cong
thuc N4K3 va N4K4 cling dat tri s6 cao nhét, tuy nhién can co thém céc
nghién ctru chuyén sau dé c6 co so két luan chac chan hon.

Bang 3.27. Anh hwéng ciia mirc bén phan dam va kali dén ham hrong

mdt so chat dinh dudng trong thit qua (%)

Murc

b N1 N2 N3 N4 B NI N2 N3 N4 TB
n

Ham luong chit kh Ham luong protein

Kl 2297 2374 2434 2392 2374 225 242 285 259 253
K2 2356 2434 2380 2358 2382 232 282 249 251 254
K3 2382 2396 2546 2520 2461 2,5 239 314 328 289
K4 2454 2361 2488 25/8 24,70 263 238 292 299 273

TB 2372 2391 2462 2462 249 250 28 284
Ham luygng lipit Ham lugng duong

Kl 1641 16,/6 16,/2 1680 1667 249 279 264 281 268
K2 1666 1695 16,/8 16,/6 16,79 272 268 281 278 275
K3 1682 1708 1743 1743 1719 283 280 280 291 284
K4 1707 168 1737 1768 1725 255 282 259 287 271

B 16,74 1691 1/08 171/ 265 277 271 284
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Nhu vay viéc bon diy du, doi dao lugng phan N va K ¢ xu hudng 1am
tang chat luong thit qua. Viéc nghién ctru vé anh hudng cia phan bon dén
chét luong cua qua bo trén thé gid1 thuce té chi duoc thue hién cac chi tiéu vé
kich thuéc qua, rat it nghién ctru vé tac dong ctia phan bon dén cac chét dinh
dudng. Thanh phan, ham lugng cac chat dinh dudng trong qua bo hau hét
dugc tién hanh thong qua viéc nghién ctu giéng, do ching dugc xem 13 cac
dic tinh cua ting gidng. Tuy nhién, két qua thi nghiém lai cho thiy bon mot
luong N va K day du, can ddi (mdi ha tir 200 dén 300 kg N va K,0) lai ¢6 anh
huong tich cuc dén ham luong chat kho, protein, lipit va dudng trong thit qua
bo Booth 7.

Nhu vy, viéc bon phan dam va kali trén nén 1an ¢6 dinh (100 kg P,Os
ha/nam) va phan chudng 20 tan/ha/2 ndm véi cac cong thirc bon khac nhau da
anh huong dén sinh trudng, ning suét cling nhu mot sé chi tiéu vé chat lugng
ctia giong bo Booth 7. Bon dam va kali & muc cao tir 200 kg - 300 kg/ha/nim
déu ghi nhan sy gia ting vé sinh truéng va ning suat. Bon phan theo cong
thire N3K3 (200 kg N + 200 kg K,0) cho thdy dap ung dugc nhu cau dinh
dudng da luong ctia cAy bo va cho ning suit qua cao hon so voi d6i chung.

Thuc té trong san xuét bo tai Pak Lik cho thdy, néu lam dung phan
dam hoic bon khong can dbi, chat luong cac chi tiu nhu do déo, 4o béo va
d6 ngot thay ddi kha rd rét thong qua danh gia cam quan cta ngudi st dung
(Trinh Cong Tu, 2006) [20]. Nghién ctru nay duoc xem nhu la mé duong dé
tim méi lién quan gitta phan bon da lugng véi chét luong qua bo.

3.2.3. Anh hwéng ciia mirc bén phin dam va kali dén ham lwong mét
s6 chdt dinh dwéng trong dit

Trong san xuat néng nghiép phan bén 1a mot trong nhitng vat tu quan
trong nhat, dugc st dung rong rai 1am ting ning suét cdy trong, chat luong
noéng san, dong thoi anh hudng 16n dén mot so tinh chat 1y, hoa va sinh hoc
ciia dat. Tuy liéu luong, ching loai phin va timg loai ddt ma muc do anh

hudng khac nhau.
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Ham luong dinh dudng trong dat trude thi nghiém: Hitu co 2,06%,
dam 0,214%, lan téng 6 0,15%, 1an dé tiéu 7,25 mg/100g dat, kali téng sb
0,13%, kali dé tiéu 16,21 mg/100g dat, Ca?* 2,50 1d1/100 g dat, Mg?* 2,19
1d1/100 g dat. Pat dugc danh gia co hitu co trung binh, dam, lan, kali tong
s6, 1an dé tiéu va kali dé tiéu kha giau, cac cation trao doi Ca®* va Mg?* déu
& muc trung binh.

Trén chan dat ndu d6 bazan khu vuc thi nghiém, cdc mirc phan N va
K0 khac nhau ciing anh hudng dén ham lugng mét sb chit dinh dudng trong
dat duoc thé hién tai bang 3.28.

Khi tdng mirc dam tir N1 (khong bon) 1én N4 (300 kg N/ha/ndam) cho
thay ham lugng dam trong dat tang kha rd, muc N4 dat 0,224% so voi doi
chirng khong bon N1 dat 0,207%. Khi tang lugng K tir khong bon K1 (dat tri
s6 0,200%) 1én mirc bon K4 (300 kg K,O/ha/nim) dat 0,227%. O cong thirc
N4K4 dat tri s6 cao nhat 0,242%. Tri sb trung binh ctia ham lugng hitu co, lan
tong sd, 1an dé tiéu va kali tong s bién dong khong rd khi ting mirc phan
dam va kali. Kali dé tiéu trong dat co chiéu hudng ting khi tang luong phan
dam khi bon v6i mic N4 = 300 kg N/ha/nam, kali dé tiéu dat tri s6 17,21
mg/100g dat so v6i d6i chimg khong bén N1 1a 15,60 mg/100g dat. Ca®* va
Mg?* trao d6i trong dat ciing c6 chiéu hudng ting nhe & cac mic dam cao so
v6i khong bon. Déi véi yéu t6 kali thi sy gia ting lugng bon kali tir di ching
khong bon dén bon 300 kg K,O/ha/nam da lam ting ham luong kali tong so
tir 0,11% - 0,13%, cong thirc bon N3K4 va N4K4 dat tri s6 cao nhat (0,14%),
ddng thoi ting kali d& tiéu trong dat tir 15,99 - 16,81 mg/100g dit, cong thirc
N3K4 dat tri s6 cao nhat (17,85 mg/100g dat). Mirc bon kali it anh huéng dén
lan tong sd, 1an dé tiéu trong dat, con dam téng sb ting nhe. Ngoai ra, trong
thi nghiém nay, cac mitc bon kali cao cling lam ting nhe Ca?* va Mg?* trao
d6i trong dat. Pay 1a diéu can tiép tuc xem xét vi thong thuong khi bon kali

liéu cao s€ lam tang toc do rira troi cac ion Ca va Mg trong dat va lam cho céc
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yéu t6 nay ngheo di. C6 thé thoi gian trién khai thi nghiém ngén va luong kali

dung trong thi nghiém chua cao dé gay ra hién tuong nay.

Bang 3.28. Ham lwgng mét so chat dinh dudng trong dit sau thi nghiém

Mirc
ohan N1 N2 N3 N4 B N1 N2 N3 N4 B
Hiru co (%) N (%)

Kl 310 328 307 322 317 0,183 0,174 0,224 0,218 0,200
K2 311 3,19 308 311 3,12 0,224 0,206 0,209 0,202 0,210
K3 318 331 322 328 325 0,201 0213 0,235 0,234 0,221
K4 313 320 308 319 3,15 0,218 0,221 0,227 0,242 0,227
TB 313 325 3,11 3,20 0,207 0,204 0,224 0,224

P,0s tong so (%) K20 tong s6 (%)
Kl 016 020 020 018 019 0112 0,0 0,11 0,12 0,11
K2 019 019 018 019 019 011 0,12 0,11 0,13 0,12
K3 020 019 020 018 019 0411 0,11 0,12 0,13 0,12
K4 019 019 020 019 019 0113 0,11 014 0,14 0,13
TB 0,19 019 02 0,19 012 0111 0,12 0,13

P,0s dt (mg/100gdat) K,Ou (mg/100g dat)
KL 726 760 812 7,15 753 1523 1659 1540 16,74 15,99
K2 778 746 797 737 765 1604 1658 16,12 17,02 16,44
K38 724 770 818 751 766 1583 1578 17,10 17,39 16,53
K4 764 717 830 752 766 1531 16,40 17,85 17,68 16,81
TB 726 760 812 7,15 753 1560 16,34 16,62 17,21

Ca*(1d1/100g dat) Mg?* (Id1/100g dat)
Kl 253 276 273 292 274 224 229 224 213 223
K2 282 277 311 277 287 221 205 233 226 221
K3 297 285 300 309 298 209 224 231 232 224
K4 301 301 305 317 306 214 224 242 237 229
TB 283 285 297 299 217 221 233 227
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Nhu vdy, trén nén phan hitu co véi luong 20 tin/ha/2nam va mic 100
kg P,Os/ha/ndm két hop bon phan dam va kali voi luong trong khoang N =
200-300 kg/ha, K;0 = 200 - 300 kg/ha da 1am ting ham luong cac chat dinh
dudng can thiét trong dat, 13 tién dé quan trong dé ting ning suét, chat luong
qua bo. Theo Luu Thé Anh va cs, (2015) [1], ham lugng cac chat dinh dudng
trong dat d6 bazan thu thap dugc tai khu vuc thi nghiém sau khi bén phan
chung to6 d4t kha mau md, thuan loi cho cay bo sinh trudng va phat trién.

3.2.4. Anh hwéng ciia mirc bén phin dam va kali dén ham lwong mét
s6 chdt dinh dwéng trong ld bo

Phén bon tac dong dén hau hét cac co quan cua ciy trong, trong d6 1 1a
bd phan dé nhan thdy nhat, dong thoi ciing 1a noi phat huy tac dung ctia phan
bon cao nhat nho lam tang kha ning quang hop. Ham luong cic chat dinh
dudng trong 14 phan anh tinh trang dinh dudng cua ciy va né 1a co sd quyét
dinh hudng sir dung phan bén hop 1y. Két qua phan tich ham luong cac chat
dinh dudng trong 14 duoc thé hién tai bang 3.29.

Biang 3.29. Anh huéng cac mirc phan bon dén dinh dudng cac chat trong 14

Mirc phén N1 N2 N3 N4 TB
N (%)
K1 1,242 1628 2041 2376 1822
K2 1,344 1814 2153 2114 1856
K3 1457 1,649 2,062 2,283 1863
K4 1322 1,727 2169 2,261 1870
B 1,341 1,705 2106 2,259
P (%)
K1 0,06 0,07 0,06 0,06 0,06
K2 0,07 0,08 0,05 0,08 0,07
K3 0,06 0,06 0,06 0,06 0,06
K4 0,05 0,06 0,07 0,06 0,06
B 0,06 0,07 0,06 0,07
K (%)
K1 1,10 1,30 1,28 1,34 1,26

K2 125 1,71 202 132 158
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K3 287 218 235 2,24 241
K4 3,16 285 252 311 291
B 210 201 204 200

Ca (%)
K1 163 1,76 1,69 2,06 179
K2 157 183 1,74 2,01 1,79
K3 195 183 222 2,24 206
K4 190 1,68 215 229 201
B 1,76 1,78 1,95 2,15

Mg (%)
K1 031 034 033 037 034
K2 0,32 035 034 038 0,35
K3 034 032 035 040 0,35
K4 0,34 0,33 0,36 041 0,36
B 0,33 0,34 0,35 0,39

Pbi chiéu véi ngudng ham lugng mot sé chat dinh dudng trong 14 bo
ctia Carol J. Lovatt (1999) [29], thi cac chat dinh dudng trong 14 trudc va sau
thi nghiém c6 sy thay doi lién quan dén viéc bén phan.

Ham lugng dinh dudng trong 14 trude thi nghiém: dam 1,523%, lan
0,05%, kali 1,84%, Canxi dat 1,57%, Magie dat 0,31%. Qua két qua phan tich
dinh dudng 1a trude thi nghiém cho théy luong dam bi thiéu hut, 1an & muc
thap. Ham luong kali, canxi va magie twong ddi du trong ngudng theo nghién
ctru d6i voi 1 sb gidng bo cia cac tac gia ngoai nudc.

Khi ting lwong bon dam va kali thi ham luong cac chit ndy trong 14 ting
1én 10 rét.

O muc bon N4 = 300 kg N/ha/nam cho thdy ham luong N dat tri s6 cao
nhat 2,259% trong khi d6 mtrc khong bon N1, ham lugng dam chi dat 1,341%,
day 1a mic dam thiéu hyt trong 14 theo nghién ciru ciia nhiéu tac gia nudc
ngoai. O muc bon N3 = 200 Kg/ha/ndam dat mirc dam trong 14 1a 2,106%, day

1a ngudng dugc cho 14 day du.
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Céac muc bon phan dam khac nhau it anh huong dén ham luong P va K
trong 14. Ca va Mg ¢6 xu huéng tang nhe & cac mic dam cao hon. Co thé mot
luong phan dam doi dao di ting cudng sy thu hut Ca va Mg, cing véi yéu tb
dinh dudng N.

Bon kali tir mire 0 kg dén 300 kg/ha/ndm 1am ting ham luong K trong 1a
16 rét. Pi ching khong bon chi dat 1,26% va ham luong nay ting dan theo
muc boén dat tri s6 cao nhit & mirc K4 = 300 kg KoO/ha/nam 1a 2,91%. Péi
chiéu v6i ngudng dinh dudng thich hop trong 14 cta gibng bo Hass dd dugc
xac 1ap bdi Gary S. Bender (2002, 2012) [43], [44], thi ham lugng kali trong 14
bo & mirc day du tir 0,75% dén 2,0%. Tuy nhién, nghién ctru ciia Koen. T.J va
Du Plessis S.F., 1992 [58] cho thay, ddi voi giéng bo Fuerte ham lugng K 1y
tudng trong 14 dao dong tir 0,93% dén 1,41%. Két qua thu duoc tir thi nghiém
cho thay cong thirc ddi chimg khong bon dat 1,26% K trong 14 c6 thé lién
quan dén sy khac biét vé gidng va qua trinh tich lily tir cac nién vy trudc. Nhu
vy c6 thé thdy rang cac gidng khac nhau ham luong K t6i wu trong 14 khac
nhau. Sy gia ting lugng bon kali it anh hudng toi ham lugng cac chat N, P, Ca,
Mg trong la.

S6 lidu & bang 3.29 chi ra rﬁng: Ham lugng dam, 1an, kali, canxi, magié
tong so trong 1a trudc thi nghiém déu thap hon so véi sau thi nghiém. Trong s
cac chat dinh dudng, N va K 1a thay ddi rd rét nhét theo hudng & cac cong thirc
bon nhiéu N va K thi ham luong trong 14 ciing ting nhung khong tuong ung
v6i ty 1 luong bon. Piéu nay cling phu hop véi thuc té san xuat, vi kha ning
stt dung phan bon cia ciy tréng noéi chung va ciy bo ndi riéng phu thudc vao
nhiéu yéu t6 khac nhu thoi tiét, d6 am dat, tinh chat co 1y, sinh hoc dat... Cac
mirc dam tir 200 kg N - 300 kg N ¢6 trj s6 N trong 14 > 2% la ngudng dugc cho
1a day du theo mot s6 nghién ctru nudc ngoai. Cac thanh phan dinh dudng khac
nhu P, Ca va Mg déu tang. Tuy nhién, mtrc d6 ting khac nhau, dao dong tir 1%
(N3K2) dén 58,3% (N4K2), thap hon so voi mirc do ting ctia N (cao nhat dat
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2,376%, tang 94,1% so voi trude khi bon tai cong thirc N4K1) va KO (cao
nhat dat 3,16% & cong thie N1K4, ting 276,19% so vai trude khi bon).

Sau thi nghiém, ham lugng dam tong sb trong 1a da gia ting dang keé tir
1,24% (twong duong ting 1,63% & cong thue N1K 1) dén 2,38% tuong duong
95,08% (N4K1) hoac 2,28% tuong duong tang 86,88% (N4K3); Muc bon
dam cao nhat tai mirc bon phan N4 = 300 kg/ha cho két qua dam trong 14 cao
nhat. Tuy nhién, khong dong nhat & cac cong thirc co cung mirc bon. Nhur
vay, vii cac két qua thu thap duoc, cho phép tam thoi két luan cong thurc bén
phan N4 d3 chi ra gi6i han trén ciia N ddi v6i ciy bo giai doan kinh doanh. Sy
tuong tac gitra N va K da duoc thé hién, néu chi ting luong N nhung kali thap
thi ham luong N trong 1a ting khong dang ké (trir cong thirc N4K 1), nhung
néu ting muc bon K2, K3 va K4 thi méi ting ham luong N trong 14. Sy phdi
hop nay chua thé hién thanh quy luat.

Ham luong kali trong 14 tir 1,10% & cong thirc d6i chting khong bon N
va K da tang 1én 3,16% hoac 3,11% déu thudc muirc bon K4. Luong phan bon
trong thi nghiém dugc van dung theo mot ) khuyén nghi cua cac tac gia
trong va ngoai nudc, tirc luong N bang luong K0 va gap d6i P,Os, tuy nhién
dat nau do bazan mic du kha giau hitu co, nghéo kali nén luong N can dén
muc 200 kg K»>O/ha (mtrc bon phan N3) va luong kali khoang 200 kg/ha
(mirc bon phan K3) cho ciy bo trén nén 20 tan phan hitu co/ha/2 ndm va 100
kg P,Os/ha/nam trong thoi ky kinh doanh c6 thé da dap tmg dugc nhu cau
dinh dudng cta cdy, phu hop véi thuc tién canh tic bo hién nay.

Theo Gary S. Bender., (2002, 2012) [44][45] ham Iuong N va K trong 1a
bién dong kha 16n gilta cac giéng bo, tuy nhién gidi han cac chat nay trong 1a
duoc dung dé xay dung quy trinh phan bon cho ciy bo tai M va mot s6 ving
tr6ng bo chinh dugc quy udc nhu sau: N <1,8%: thép; N tir 2,0% - 2,2%: da va
N > 2,2%: cao. K tir 0,35% - 0,74%: thap, K tir 0,75% - 2,0% - du, K > 2,1%:
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cao. Nhu viy cac cong thirc bon voi mic N4 va K4 ddi véi ciy bo trén dat nau
d0 bazan 1a chua can thiét.

Két qua nghién ctu vé liéu luong phan dam, kali trén nén 100 kg
P,Os/ha/nam va 20 tan phan chudng/ha trong 2 nim cho giéng bo Booth 7
giai doan kinh doanh tai tinh Pak Lak cho chung ta thay, & cac mirc bon khac
nhau cho céc chi tiéu vé sinh trudng, phat trién, ning suat va chét luong qua
khac nhau. Tai cong thtrc (300 kg N + 300 kg K,O/ha/nim) cho ning suét cao
nhat vao nam 2017 dat 88,23 kg/cay (twong duong 24,53 tan/ha) va cong thic
(200 kg N + 300 kg K,O/ha/nam) cho ning suat cao nhat vao nim 2016 dat
74,87 kg/cay, twong duwong 20,81 tan/ha. Cac mirc bon N va K,O tir 200 - 300
kg/ha 1am ting nang sut va khoi luong qua dat gid tri cao nhat.

3.3. Xac dinh lidéu lrong bén dam, lan, kali hop 1y cho gidng bo
Booth 7 giai doan kinh doanh

3.3.1. Anh hwéng cia cac mirc phdn NPK dén sinh triwéng cia giéng
bo Booth 7

Pam, lan va kali 1a 3 nguyén t6 da lugng can nhiéu nhat trong qué trinh
sinh truong va phat trién dbi v6i cdy trong noi chung va ciy bo noi riéng.
Pam khong nhitng gilp cay sinh trudng tét, phat trién than, canh, 14... ma con
anh huong rat 16n dén su ra hoa va dau qua cua cay bo.

Kali 13 yéu t6 quan trong trong viéc dong hoa tong hop cac chit can
thiét dé 1am nén chat luong cua trai bo, dong thoi ting dudng kinh gdc, ting
kha ning chdng chiu sau bénh va chiu lanh cua cay.

Lan kich thich su phat trién cta bo ré, 1am cho ré dn siu va lan rong ra
xung quanh, tao diéu kién cho cay chéng chiu duoc han, it do nga, kich thich
qua trinh dé nhanh, nay chdi, thuc diy ciy ra hoa két qua sém va nhiéu. Anh
hudng cua dam, 1an va kali dén sinh truéng cua giong bo Booth 7 giai doan

kinh doanh dugc ghi nhan tai bang 3.30 va bang 3.31.
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Bang 3.30. Anh hwéng cia mire phan NPK dén mét sé chi tiéu sinh

truwéng cua cay nam 2017

i Chiéucao Pwong kinh Pwong kinh  Sdé canh mang
Cong thirc

cay (m) goc (cm) tan (m) qua (canh)
(NPK)I 5,892 16,002 5,312 143,34°
(NPK)2 6,392 16,472 5,832 152,02%
(NPK)3 6,08 16,207 5,727 162,53°
V(%) 787 2,29 6,56 3,89
LSDoos 1,08 0,84 0,83 13,48

Ghi ch: Cac s6 liéu trung binh cing Ky tw biéu thi sw sai khac khdng
c6 ¥ nghia théng ké véi p<0,05.
Bang 3.31. Anh hwéng ciia mirc phan NPK dén mét sé chi tiéu

sinh trueéng ctia cay nam 2018

Cong Chiéucao Pwong kinh Pwong kinh  So6 canh mang qia

thirc cay (m) goc (cm) tan (m) (canh)
(NPK)I 6,09? 16,70° 5,86° 158,93°
(NPK)2 6,49? 17,292 6,16° 173,932
(NPK)3 6,282 16,72% 6,1 1° 177,342
CV (%) 7,88 2,93 10,97 15,88
LSDg 05 1,10 0,57 0,13 16,97

Ghi ch(: Cac s6 liéu trung binh cing ky tw biéu thi sy sai khdc khong
c6 ¥ nghia théng ké véi p<0,05.

S liéu ¢ bang 3.30 va bang 3.31 cho thdy: Bon phan co tac dung thuc
day sy sinh truéng, phat trién cua giéng bo Booth 7 & giai doan kinh doanh.
Tuy nhién, mic d6 khong rd nét & mot sd chi tiéu va thoi diém khac nhau,
trong nam 2017 va 2018 chi tiéu vé chiéu cao cdy khong c6 su khac biét giira

cac cong thirc bon phan.



113

Chi tiéu dudng kinh tan va sd canh mang qua co6 sy thay ddi 1 rét qua
2 nam thi nghiém véi do tin cdy 95%, cong thuc (NPK)2 va cong thirc
(NPK)3 cho duong kinh tan va sb canh mang qua cao hon so véi cong thic
(NPK)1, khac biét nay c6 y nghia thong ké. Pudng kinh tan va sé canh mang
qua lién quan truc tiép dén ning suit va chiu tac dong cua nhiéu yéu td, trong
d6 phan bon déng vai tro quan trong. S6 liéu & bang 3.32 va 3.33 chi ra moi
quan hé gifta cic mirc phin bon voi s canh mang qua, theo do, cong thirc
(NPK)3 niam 2017 va 2018 cho s6 canh mang qua cao nhét, twong tng la
162,53 canh/cay va 177,34 canh/ciy, cao hon ¢ ¥ nghia thdng ké so véi cong
thire (NPK)1. Tiép theo d6 1a cong thirc (NPK)2 trong ca 2 niam thi nghiém,
s6 canh mang qua & cong thire ndy déu khac nhau khong co ¥ nghia thong ké
so vai cong thirc (NPK)3 va cao hon ¢6 ¥ nghia cong thirc (NPK)1 trong nam
2018.

Puong kinh tan ndm 2018 co sy thay d6i khac biét co ¥ nghia ¢ cong
thirc (NPK)2 va (NPK)3 so véi (NPK)IL. Tuy nhién, mic bon gitta cong
thire (NPK)2 va (NPK)3 khong thay su sai khac c6 ¥ nghia thong ké tai x4c
suat p<0,05.

Ngoai ra, duong kinh gdc nam 2018 ciing c6 sy thay ddi theo chiéu
hudng tang khi gia tang lugng phan bon. Nhu vay so voi nam 2017, ngoai tru
chiéu cao cay khong khac biét, cac chi tidu con lai cho thdy c6 su gia ting khi
tang lwong phan NPK tir 100-50-100 1&n 300-150-300 kg/ha. Piéu nay c6 thé
1a do su tich luy cac chat dinh dudng tir nhitng nam trude gip didu kién ngoai
canh thuan lgi da tac dong tich cuc 1én qua trinh sinh truong cia cdy bo trong
nam 2018.

Nhu vay, qua 2 nam thi nghiém vi¢c bon phan vdi cac cong thirc
khéac nhau c6 anh huong dang ké dén duong kinh gbc, sé canh mang qua.
Piéu nay phu hop véi thuc té gidng bo Booth 7 trong nhitng nim dau cua

giai doan kinh doanh tai dia phuong.



114

3.3.2. Anh hwéng ciia cAc mikc phin NPK dén ning sudt va chat

Iwong ciia giong bo Booth 7

3.3.2.1 Anh hwdng cia cdc mirc phdn NPK dén ndang sudt
Két qua thi nghiém tai bang 3.32 va bang 3.33 cho thiy: Khéi lugng
qua, ning suit qua/cdy co xu hudng ting theo lugng phan bén cho ciy ca &
hai vu thu hoach, tuy nhién mtrc do tdng khac nhau tuy theo cong thirc bon.
Bang 3.32. Anh hwéng cia mirc phan NPK dén khoi lweng qua va niing

suat ciia giong bo Booth 7 nim 2017

Ning suat qia

Khdi lwong qua

Cong thirc (kg/qua) (kg/cay) (tin/ha)
(NPK)I 0.42° 67745 18.76
(NPK)?2 0.442 71,31 19,82
(NPK)3 0,42: 78,88° 21,03
CV (%) 7.25 5,07
LSDoos 0,07 8.36

Ghi chu: Cac s6 lidu trung binh ciing ky tw biéu thi si sai khdc khéng cé y
nghia thong ké voi p<0,05. , ’
Trong vu thu hoach thir nhat (2017) sau thi nghiém, khong thay anh

huong cua cac mic phan NPK dén khdi luong qua bo, nhung & vu thu hoach
thir hai & cac muc phan (NPK)2 va (NPK)3 khéi luong qua bo cao hon ¢d ¥
nghia so véi mic phan (NPK)1. Nhu vay, c6 thé viéc bon phan theo cac cong
thire (NPK)2 va (NPK)3 chat dinh dudng dugc cung cip va tich luy tir d6 tac
dong tich cuc dén viée gia ting khdi lwong qua, dong nghia c6 thé 1am ting
nang suat va gia tri hang hoa ciia bo qua.
Bon phan anh huodng truc tiép dén niang sudt cua gidng bo Booth 7
thong qua viéc tang khoi lugng qua va nang suét qua/cay.
Nam 2017, ning suat qua cia cong thirc (NPK)3 dat cao nhét va khoi
luong qua chi dat 0,42 kg/cdy, thip nhét trong 3 cong thirc thi nghiém. Tuy

vay khong c6 su khac biét thong ké vé khdi luong qua cia 3 cong thirc thi
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nghiém, c6 thé do mot luong qua 16n trén ciy trong nim ndy & cong thirc
(NPK)3 di anh huong dén khéi lugng qua.
Khdi luong qua trung binh cua cong thirc bon (NPK)2 dat tuong tmg

0,44 kg/qua trong 2 nam thi nghiém. So sanh véi khdi lwong qua trung binh
nam 2017, khdng thay sai khac c6 ¥y nghia théng ké giita cac cong thirc bon
phan trong nam 2017. Tuy nhién, ndm 2018 bon theo cong thirc (NPK)2 va
cong thire (NPK)3 cho khéi luong qua twong dwong nhau va cao hon co
nghia so v6i bon & cong thirc (NPK)1 voi xac suat p<0,05. Piéu ndy ching t6
luong bon theo cong thire (NPK)2 ¢ thé dd dap tmg nhu ciu cia ciy. Khi
tang luong bon theo céng thire (NPK)3 cho thiy co su gia ting vé khoi luong
qua, nhung sy sai khac nay khong c6 ¥ nghia thong ké tai p<0,05.

Nhu vay, bon phan theo cong thirc (NPK)2 =200 kg N + 100 kg P,Os
+ 200 kg K;O/ha/nam cho gidng bo Booth 7 ¢ giai doan kinh doanh dat khi
lugng qua trung binh cao nhat & nim 2017, nhung thiap hon cong thirc
(NPK)3 nam 2018 trong dién kién thi nghiém. Tuy nhién, sy khac biét nay
khong c6 y nghia thong ké tai xac suat p<0,05. Xét vé mat kinh té, cong thirc
bon (NPK)2 cho hiéu qua hon cong thirc (NPK)3.

Bang 3.33. Anh hwéng cia mire phan NPK dén khoi lweng qua va ning

suat ctia giong bo Booth 7 nim 2018

c Khéi luong qua Ning suat qua

ong thire ’
8 (ke/qua) (kalcay) (&n/ha)
(NPK)1 0,40° 80,53" 21,60
(NPK)2 0,442 83,39% 23,15
(NPK)3 0,462 85,49? 23,76
CV (%) 3,44 11,95
LSDo 05 0,03 3,68

Ghi cht: Cac so liéu trung binh cing ky tw biéu thi sy sai khdc khéng cé y

nghia thong ké véi p<0,05.
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Vu thu hoach nam 2017, khéi luong qua bo bién dong tur 0,42 dén 0,44
kg/qua, khong c6 sy khac biét thong ké giita cac cong thirc bon phan khac
nhau. Nam 2018 khéi luong qua bo bién dong tir 0,40 dén 0,46 kg/qua. Cong
thire (NPK)3 cho khdi luong qua cao nhét, tiép theo 1a (NPK)2, giita 2 cong
thire nay khong c6 su khac nhau cé ¥ nghia, nhung déu cao hon cong thirc
(NPK)1 c6 ¥ nghia théng ké v6i xac suat P<0,05. Piéu nay chimg to bon theo
cong thuc (NPK)2 = 200 kg N + 100 kg P,0s + 200 kg K,O/ha/nam cho
giéng bo Booth 7 di dap tmg nhu ciu cia cay dé dat dugc khoi luong qua tét.

Két qua thu hoach 2 nam 2017 va 2018 ciing cho thdy viéc ting mirc
phan NPK d3 lam ting ning suit bo. Cong thitc (NPK)1 ludn c6 ning suit
thap nhat va (NPK)3 dat ning suat cao nhat.

Sb liéu & bang 3.32 va bang 3.33, hinh 3.10 va hinh 3.11 cho thay,
bon theo cong thitc (NPK)2 cho ning suat qua trén ciy dat twong tng 71,31
kg/cay nam 2017 va 83,39 kg/cay nam 2018 (tuong duong 19,82 - 23,15
tan/ha v6i mat do 278 cay/ha), khong khac biét théng ké so voi bon theo
cong thac (NPK)3, nhung cao hon mot cach y nghia so voi cong thiic
(NPK)1 twong tmg 1a 18,76 tdn/ha ndm 2017 va 21,60 tin/ha ndm 2018 voi
do tin cay 95%. Nhu vay bon phan theo cong thirc (NPK)2 cho bo Booth 7 ¢
giai doan kinh doanh vira dam bao ning suat va hiéu qua kinh té, cling nhu
bao vé moi trudng thong qua viée giam luong phan bon trong diéu kién thyuc

té thi nghiém.

3.3.2.2. Anh huong ciia cdc mire phan NPK dén chdt lwong quad bo

Chét luong qua bo bao gdm nhiéu chi tiéu, trong d6 cac chi tiéu cam
quan nhu do bong ctia vo, do chac clia qua va cac dic diém nhu ty 18 thit qua,
ty 18 vo, ty 1& hat... Cé4c chi tiéu nay anh hudng tryc tiép dén gia tri thuong
mai cua bo. Giéng bo khéac nhau c6 cac ty 1€ thit qua, hat va vé khac nhau.

Theo Vicente Manuel Gomez-Lopez (2002) [97], ty 1¢ thit qua, hat va vo cua
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cac giéng dao dong rat 16n, ty 1& thit qua tir 55,68% (cv. Lula) - 77,93% (cv.
Ortega), ty 1€ hat 11,8% (cv. Pop) - 31,77% (cv. Lula) va ty 1¢ vo khoang
6,14% (cv. Ettinger) - 14,63% (cv. Red Collinson).

Thuc t& 2 nam thi nghiém cho thdy, ning suit bo c6 xu huéng ting.
Piéu nay c6 thé dugc 1y giai 1a cdy bo mdi bat dau vao giai doan kinh doanh,
cac yéu t6 cAu thanh ning sudt nhu: SO canh mang qua dang ting theo thoi
gian va hién tuong nay s& dat dén murc 6n dinh tir khoang nam tht 8 tro di khi
tan 14 giao nhau. Hién tuong mang qua luan phién (AB — alternate bearing)
chua thay xuat hién tai vuon thi nghiém. Nguyén nhan c6 thé 1a do su tuong
thich gitta ngon v&i gdc ghép, thoi tiét thuan loi, tudi cay va liéu luong bon
phan phu hop hodc 1a su két hop cac yéu to trén. Két qua nghién ciu cia
Michael. V et al., (2007) [75] tién hanh trong 10 nam vé gidng bo Hass ghép
trén 10 dong géc ghép & California: G755A, G755B, G755C, G1033, Duke 7,
Borchard, D9, Thomas, Toro Canyon va Topa Topa cho thay cac gdc ghép
khac nhau tao nén su khac biét ¥ nghia ca vé ning suat va tinh trang mang
qua luan phién. Trong sé cac gdc ghép, gbc Bochard cho ning suat ting 3
nam lién tuc tir 46 kg/cay nim tht 5, dén 75 kg/cay nam thir 6 va 92 kg/cay
nam th 7. Géc Duke 7 ¢6 ning suét twong ung cic nam 1a 39 kg/cay, 71
kg/cay, 84 kg/cdy. Trong khi dé, ning suat trén goc ghép gidong G755A va
G755B cho ning suit thap va khong déu, tuong tng 1a 24 kg/cay, 20 kg/cay
(nam tht 5); 50 kg/cay va 47 kg/cay (ndm tha 6) va 21 kg/cay, 15 kg/cay
(nam thtr 7). Nguyén nhan duoc chi ra 1a do bo ré ctia cac goc ghép nay khoé
manh, c6 kha ning chéng chiu bénh do nim Phytopthora cinamoni gay ra.

Nhu vy, ning suit cta giéng bo Booth 7 trong thi nghiém c6 nhiéu
diém tuong dong véi nghién ctru ciia Mickelbart va cong su. Piéu nay ciing
pht hop véi thyuc té hién nay tai dia phuong 1a bo gidng hau hét duoc ghép
trén gbc ciy bo ban dia, c6 kha ning sinh trudng rat tot va it bi hién tuong

théi géc do nAm Phytopthora cinamoni, vi vay niang suat cao va kha 6n dinh.
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Ngoai ra, viéc bén phan véi liéu luong, ty 1€ cac chit da luong nhu da thuc
hién c6 thé dap tmg nhu cau dinh dudng cta cdy bo. Pong thoi, cac thoi diém
bon phan 1a hop 1y, tring véi cac giai doan phat trién chinh cua cdy, do vy c6
anh huong tich cuc dén ning suat qua trong thoi gian thi nghiém. Mit khac,
nang suat bo c6 xu huéng 6n dinh va ting qua cac nim, diéu nay phu hop véi
thue té 13 vuon bo méi vao nhitng nim dau cua thoi ky kinh doanh, két hop
v6i thoi tiét thuan loi, cong tac cham soc tot, gop phan tich cuc vao viée duy
tri nang suat 6n dinh.

Tuy theo muc dich st dung ma cac ty I¢ thit, ty 1¢ vo va ty 1€ hat cta
qua bo duoc quan tdm khac nhau. Déi v6i gidng bo Booth 7, dic diém duoc
nhiéu ngudi chil ¥ ngoai yéu t6 chat luong thit qua ngon, déo thi vo day gitp
cho giéng nay ting thoi gian bao quan (selflife) dai hon cac giéng khac. Két
qua thi nghiém 2 nam duoc téng hop tai bang 3.34.

Bang 3.34. Anh hwéng cia mirc phan NPK dén ty 18 vé, hat va thit qua
cia giéng bo Booth 7 (%)

Cong tharc Ty lg¢ vo Ty 1€ hat Ty I€ thit qua
2017 2018 2017 2018 2017 2018
(NPK)1 13,832  14,31* 19,812 20,682 66,312 65,012
(NPK)2 13,48* 13,80* 21,372 20,142 65,142 66,362
(NPK)3 13,992 13,49 20,642 21,252 65,372 64,952
Trung binh 13,77 13,87 20,61 20,69 65,61 65,42
LSDo,05 3,46 1,74 3,16 2,72 5,17 2,89

Ghi ch(: CAc s6 liéu trung binh cing ky tw biéu thi sw sai khdc khéong
c6 ¥ nghia théng ké véi p<0,05.

S liéu & bang 3.34 va hinh 3.11 cho thay: Ty 18 v6 bo Booth 7 twong
d6i cao, trung binh tir 13,77% nam 2017 dén 13,87% nam 2018. Ty 1¢ thit qua
trung binh tuong Uung 1a 65,61% nam 2017 va 65,42% nam 2018. Ty 1¢ hat

bién dong khong nhiéu & cac cong thirc bon khic nhau. Nhin chung, céac liéu
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lugng phan bon dugc 4p dung khong 1am thay d6i mot sb chi tiéu chat lugng

qua trong diéu kién thi nghiém.

Ty lé thit qua, vo va hat bo Booth 7 nam 2017

ey

ryiev oo [N
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Hinh 3.12: Ty 1€ thit qua, v6 va hat bo Booth 7 niam 2017
Bang 3.35. Anh hwéng cia mirc phan NPK dén ham lweng cac chat trong

thit qua ciia giong bo Booth 7 (%)

Cong thirc Ham luong protein Ham luong lipit Ham lugng duong
2017 2018 2017 2018 2017 2018
(NPK)1  3,00? 2,828 14,47° 14,732 3,032 3,022
(NPK)2 3,352 3,132  14,55° 15,222 2,932 3,012
(NPK)3 3,032 3,168 15,572 15,682 3,318 3,178
Trung binh 3,13 3,04 14,86 15,21 3,09 3,07
LSDo 05 0,99 0,35 0,59 2,14 1,16 0,45

Ghi ch(: Cac s6 liéu trung binh cing ky tw biéu thi sy sai khac khéng

6 ¥ nghia théng ké véi p<0,05.
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Ty 1€ thit qua, vo va hat bo Booth 7 nam 2018
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Hinh 3.13: Ty 1€ thit qua, v6 va hat bo Booth 7 nim 2018

Qua s6 lidu thu dugce & bang 3.35 cho thdy: Ham lugng cac chat dinh
dudng trong thit qua cta giéng bo Booth 7 ¢ xu hudng ting theo luong bon
dam, 1an va kali, nhung su khac biét khong c6 ¥ nghia théng ké, ngoai trir
ham luong lipit nam 2017.

Qua bo tu lau dugc ménh danh 1a vua cac loai qua (Renee Jacque,
2013) do chtra nhiéu chat dinh dudng, trong sé d6 ham lugng cc chit nhu
protein, lipit va duong thudng duoc quan tdm nhiéu nhét. Nito dong vai tro
quan trong trong thanh phan dinh dudng cua ciy, dic biét lam ting ham luong
lipit trong qua, gop phan nang cao chét luong qua bo. Két qua phan tich ham
luong cac chat dinh dudng ¢ qua bo tai bang 3.35 cho thdy: Ham lugng
protein trung binh dat 3,13% nam 2017 va 3,04% nam 2018, ham lugng lipit
trung binh nam 2017 1a 14,86% va nam 2018 1a 15,21%; Ham luong dudng
nam 2017 (3,09%) va nam 2018 (3,07%) khong thay su khac biét co ¥ nghia

théng ké véi do tin cay 95%. Két qua trén chi ra réng, ham lugng céc chét
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dinh dudng trong thit qua kha cao trong diéu kién thi nghiém, nhat 1a ham
lwgng lipit cao hon trung binh so voi két qua nghién ctru ctia Trinh Ptrc Minh
va cs., (2007), Hoang Manh Cuong va cs., (2015) [7][12]. Tuy nhién, hién
chua r& méi lién hé gitra ham luong céc chéat dinh dudng véi cic muc bon
phan, vi khi tang luong phan thi khéi luong qua, ning suit qua cé gia ting
nhung chat luong co ban cua gidng bo khong thay ddi. Can phai c6 thém
nhimg nghién ctiru chuyén siu vé van dé nay. Tuy khong c6 su khac biét co ¥
nghia thong ké nhung c6 mot chiéu huéng gia ting ham luong protein, lipit,
duong khi luong phan bon tang. Bon phan mirc (NPK)1 = 100 kg N - 50 kg
P,0s - 100 K0 kg/ha/nim 1a cong thirc co cac chi tiéu nay thap hon cac cong
thirc (NPK)2 = 200 kg N - 100 kg P05 - 200 K;0 kg/ha/nam va (NPK)3 =
300 kg N - 150 kg P2Os - 300 K,0 kg/ha/nam. Nhu vay mdt lwgng phan NPK
kha ddi dao ciing c6 kha ning 1am tang chat luong thit qua bo.
3.3.3. Anh hwéng ciia cAc mirc phin NPK dén chi tiéu hod tinh dit
Bén phan anh hudng truc tiép dén cac tinh chét cta dat. Mirc phan bon,
loai phan, tAn sudt va cach thirc bon anh hudng khac nhau dén tinh chét 1y, hoa
tinh cta dat. Dat nau do bazan 13 loai dat kha chua, ham luong chit hitu co tir
trung binh dén giau, 1an nghéo va kali nhin chung & murc nghéo dén trung binh.
Bang 3.36. Anh hwéng cia mire phan NPK dén ham lweng cac chit dinh

dudng trong dat

Deé tiéu Trao doi

T,‘l A 0 ’ A
ong s0 (%) (mg/100g dat)  (1d1/100g dt)

Cong

thtrc Hiru

co N P,0Os K,O P,Osg K,O C3.2+ MgZ+

Trudce thi nghiém

291 0,204 017 007 731 1654 28 2,18

Sau thi nghiém

(NPK)1 298 0,233 019 009 7,33 17,6 2,81 3,02
(NPK)2 3,09 0,228 021 009 763 1829 3,11 3,25
(NPK)3 329 0242 023 011 792 1842 3,16 3,27
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Két qua tai bang 3.31 cho thay:

Trudc thi nghiém, nhin chung cac chi tiéu hoa tinh dat nim trong
khoang tir ngh¢o dén trung binh. Ham lugng hitu co dat 2,91%; dam, 1an va kali
téng sb 1an luot twong tng 13 0,204%, 0,17% va 0,07%; ham luong cac chat dé
tiéu nhu lan: 7,31 mg/100 g dat, kali: 16,54 mg/100 g dat va cac cation trao doi:
Ca?* 2,80 1d1/100 g dat va Mg?* 2,18 1d/100 g dét, déu & murc trung binh.

Sau thi nghiém, ham lugng hitu co bién dong tir 2,98 - 3,29%, cao nhét
la cong thirc (NPK)3 = 300 kg N + 150 kg P,Os + 300 kg K,O ha/nam dat mirc
khé: 3,29%; dam tong s6 déu & mirc gidu (> 0,20%), tir 0,223 - 0,242%; lan tong
s6 tir 0,19 - 0,23% & murc kha, 1an d& tiéu & trong khoang trung binh tur 7,33
mg/100 g dat & cong thie (NPK)I téi 7,92 mg/100 g dat & cong thirc (NPK)3, &
mirc trung binh va khong c6 khéc biét so véi trudc khi bon; Kali tong s6 tir 0,09 -
0,11%, kali d& tiéu tir 17,60 -18,42 mg/100 g dat & murc kha. Céc cation trao doi:
Ca?* bon theo cong thirc (NPK)2 va cong thitc (NPK)3 dao dong tir 3,11-3,16
1dI/100 g dat & mirc trung binh, cao hon trude khi bon va bon voi (NPK)L = 100
kg N + 50 kg P,Os + 100 kg K,0 ha/nam; Mg?* & mic trung binh, cao hon trudc
khi bon.

Nhu vay, viéc bon phan da lam thay ddi tinh chat hoa hoc cuia dit sau
thi nghiém. Tuy thudc vao muirc phan bon, mdt s6 chi tiéu hoa tinh dat bién
dong khac nhau. Nhin chung, khi bon theo cong thire (NPK)3 = 300 kg N +
150 kg P,0s + 300 kg K20 ha/nam hau hét cac chi tiéu theo di ting cao hon
cong thuc (NPK)2 va cong thitc (NPK)1. Tuy nhién, sy khac biét gilra cac
ham luong dinh dudng trong dat khong nhiéu & cac cong thirc.

3.3.4. Anh hwéng ciia cdc mirc phin NPK dén ham lwong cdc chit
dinh dwong trong la

Ham luwong cac chat dinh dudng trong 14 phan anh tinh trang dinh
dudng cua cdy. Két qua nhiéu nghién ctru cho thay phan tich 14 13 phuong

phap hiru hiéu cho biét tinh trang vé cac chat dinh dudng khoang cta ciy
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trong t6t hon phan tich dit vi phuong phap nay biéu thi nhitng gi cdy hip thu
dugc. Thuc té khong phai cit bon mot yéu t6 dinh dudng ndo d6 vao dat 1a cay
c6 thé hap thu tron ven ma né thé hién kha chinh xac trong la. Trong cac
nghién ctru vé dinh dudng cho ciy trong, ngudi ta ludn ¢b gang tim ra mdi
tuong quan gitta ham luong cac chit dinh dudng trong 14 véi sinh trudng va
ning suit cy trong dé xac dinh dugc cic ngudng dinh dudng ciing nhu lidu
lurong bon cho cay.

Thoéng thuong, viéc bén phan anh hudng 1o rét dén ham luong dinh
dudng trong 1a. Tudi 14, vi tri trén canh, tinh trang mang qua, giéng bo, loai
dat va ché @6 canh tac... co sy thay doi nong d6 khoang chat cua 14 (Koo R.
C.Jand Young T. W., 1977) [61]. Phan tich 14 sau thang tudi (banh té) c6 thé
xac dinh dugc muc tdi vu cic nguyén td dinh dudng trong cdy bo do luong
dinh dudng di dat dén trang thai on dinh dé so sanh.

Theo Goodall. G. E. et al., (1981) [47] d6i voi gibng bo Fuerte, muc
nito cao trong phan tich 14 (trén 2,0%) c6 lién quan dén giam ning suit, trong
khi ddi véi giong Hass, khoang 2,0% dén 2,2% dugc cho 1a mic thich hop &
California.

Két qua theo ddi phan tich thi nghiém ham luong cac chat dinh dudng
trong 14 trude va sau thi nghiém duoc thé hién tai bang 3.37.

Bang 3.37. Anh huwéng cia mirc phan NPK dén ham lwgng cac chit dinh
dwdng trong |4 cia giong bo Booth 7 (%)

Cong thirc N P K Ca Mg
Trwoéc thi nghiém
2,073 0,05 0,71 1,4 0,17
Sau thi nghiém
(NPK)I 2,214 0,06 1,88 1,43 0,19
(NPK)2 2,318 0,07 1,98 1,46 0,26
(NPK)3 2,457 0,06 2,02 1,82 0,37

CV(%) 48 3,56 10,92 25,57 22,4
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Két qua & bang 3.37 cho thdy: Trudc thi nghiém, ham lugng céc chat
dinh dudng tong s trong 14 ctia gidng bo Booth 7 twong tmg 1a N: 2,073%, P:
0,05%, K: 0,71% va Mg: 0,17% déu thap hon so v&i nhu cau cua cdy. Riéng
ham lugng Ca: 1,4% & muc trung binh.

Sau thi nghiém, ham luong cac chat trong 14 (dam, lan, Kali, canxi va
magié tong sd) cua gidng bo Booth 7 & cong thirc (NPK)3 =300 kg N + 150 kg
P,0s + 300 kg K;O/ha/nam cao hon so véi cong thire (NPK)2 va cong thire
(NPK)1. Nhu viy, viéc bon phan da cai thién dang ké ham luong cac chat dinh
dudng trong 14, két qua nay ph hop v6i mot s6 nghién ctiru cua Lynch S. et al.,
1954 [72]. Theo d6, ham lugng N cua la tang Ién khi gia ting lugng dam
bén. Diéu nay duoc thé hién ro nét béng mau sic cia 14. Bén canh d6, ham
luong K thay d6i dang ké khi luong bon Kali ting 1én. Cac loai phéan l1an va
kali duong nhu khong c6 anh hudéng dén nong d¢6 N cia 1a. Khi bén lugng
dam thap, viéc ting muc 1an trong phan boén cho thay su gia ting cua lan
trong 1. O murc nito cao nhét, ting luong bon 1an dudng nhu khoéng anh
huong dén ham luong 1an trong 14. Tuong tac giita 1an va kali vi ham luong
N trong 14 chua dugc thé hién.

Sau thi nghiém, ham lugng N va K trong 14 tang kha rd khi lugng bon
tang tir cong thirc (NPK)1 dén (NPK)3, lan trong 14 & muc thap va it khac
nhau & cac cong thire (NPK) khac nhau. Két qua nay phu hop véi két qua
nghién ctru cua Lynch S et al., (1954) [72]. Theo d6 ham Iugng N cua 1a bo
gia tang khi tang luong dam bon, trong khi viéc bon 1an khong lam thay doi
dang ké dén ham lugng 1an trong 14 ciing nhu nang sut bo. Ham lugng Ca va
Mg trong 14 ciing tang khi bon lugng (NPK) tang. Nhu vay, ngoai trir tri s6
P% trong |4 rat thap ¢ dudi ngudng day du cho cdy bo theo két qua nghién
ctru cta nhiéu tac gia, thi cac chat dinh dudng khac 1a N, K, Ca va Mg & céc
cong thirc (NPK)2 va (NPK)3 déu c6 chiéu hudng ting kha 1d so véi cong
thire (NPK)1 va & ngudng ddy du hodc cao. Tuy P% trong 1a rat thdp nhung
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triéu chimg thiéu 1an trén 14 da khong dugc phat hién & thi nghiém nay. Diéu
nay can duoc tiép tuc theo ddi, nghién ctru thém.

Két qua thi nghiém xéac dinh liéu luong bén dam, lan, kali hop 1y cho
gidng bo Booth 7 giai doan kinh doanh tai tinh Pak Lik cho thy, cong thuc
bon (200N - 100P,0s - 200K,0 kg/ha/nam) cho nang suat 71,31 kg/cay nim
2017 (twong duong 19,82 tin qua/ha) va 83,39 kg/cdy nim 2018 (twrong duong
23,18 tin qua/ha), khong khac biét thong ké so véi bon theo cong thirc (300N
- 150P,05 - 300K,0 kg/ha/nam) véi ning suat dat cao nhat 1a 85,49 kg/cay
vao nam 2018 (tuong duong 23,76 tan qua/ha). Luong bon dam va kali cho 1
ha hang ndm tir 200 - 300 kg nguyén chat két hop bon 1an voi mic 100 - 150
kg P,0s ¢ thé dam bao cay bo sinh trudng, phat trién tot, cho ning suét cao,

hiéu qua va bén viing.
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KET LUAN VA PE NGHI

5.1. Két luan

- Dién tich bo nim 2020 cua tinh Dk Lik 1a 8.082 ha, nang suat dat
12,37 ta/ha véi san luong khoang 67.733 tin. Theo két qua diéu tra khao sat
gidng giéng bo Booth 7 chiém ty 18 58,57%, khoang 49,70% sb ho duoc khao
sat s dung boén phan vo co két hop phan hitu co véi luong dudi 15
tan/ha/ndm. Phan dam va kali duoc bén véi muc tir 200 - 300 kg nguyén
chat/ha/nam. Phan lan duoc 49,22% s6 ho st dung hang nim véi mirc tir 100
- 120 kg nguyén chat/ha. Nang suat bo trung binh trong tinh Pak Lik dat 17,5
tan/ha, trong d6 tir 10 - 15 tin/ha dat 64,71%, trén 15 tin/ha dat 8,82%. Booth
7 1a gidng co chat luong cao, duge trong pho bién, cd 67,07% sd vuon ning
sudt trung binh tir 10 - 15 tin/ha va 30,49 % sb ho trén 15 tAn/ha.

- Cong thirc (300 kg N + 300 kg K,O/ha/ndm) cho ning sudt cao nhét
vao nam 2017 dat 88,23 kg/cdy (twong duong 24,53 tan/ha). Cac muc béon N
va K20 tir 200 - 300 kg/ha 1am ting ning suit va khéi luong qua.

- Cong thic (300N - 150P - 300K kg/ha/nam) lam ting cac chi tiéu vé
sinh trudng va ning suit bo, v6i ning sudt dat cao nhat 1a 85,49 kg/cay vao
nam 2018 (tuong dwong 23,76 tin qua/ha). Luong bén dam va kali cho 1 ha
hang nam tir 200 - 300 kg nguyén chat két hop bon 1an véi mic 100 - 150 kg
P,Os ¢ thé dam bao ciy bo sinh trudng, phét trién tdt, cho ning suat cao, hiéu
qua va bén vimg.

5.2. Pé nghi

Can nghién ctru sdu hon vé liéu lugng va thoi gian bén phéan cho bo
Booth 7 trén mot s loai dat khac.

Can c6 thém céc nghién ctru vé k¥ thuat canh tac nhu: bon phan, tudi
nudc, bao vé thuc vat cho cay bo ddi voi mot sé gidng chu luc trén cac chan
dat khac nhau dé xay dung quy trinh canh tac cho cdy bo noi chung va gidng

bo Booth 7 néi riéng tai tinh Pak Lak.
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The GLM Procedure
Class Level Information
Class Levels Values

L 3123
N 41234
K 41234

Number of Observations Read 48

Number of Observations Used 48
CHIEU CAO CAY 05:51 Friday, October 6, 2018

The GLM Procedure

Dependent Variable: Y

Source
Model
Error

Sum of
DF Squares Mean Square F Value Pr>F
17 11.22474167 0.66027892 5.54 <.0001

30 3.57725000  0.11924167

Corrected Total 47 14.80199167

R-Square Coeff Var Root MSE Y Mean
0.758326 5.760432 0.345314 5.994583

Source DF TypelSS Mean Square F Value Pr>F

L

2 0.40001667 0.20000833 1.68 0.2039

N 3 419369167 1.39789722 11.72 <.0001

K 3 3.09584167 1.03194722 8.65 0.0003

N*K 9 3.53519167 0.39279907 3.29 0.0066

Source DF Type llI SS Mean Square F Value Pr>F

L 2 0.40001667 0.20000833 1.68 0.2039

N 3 4.19369167 1.39789722 11.72 <.0001

K 3 3.09584167 1.03194722 8.65 0.0003

N*K 9 3.53519167 0.39279907 3.29 0.0066
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The GLM Procedure
t Tests (LSD) for Y

NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05

Error Degrees of Freedom 30
Error Mean Square  0.119242
Critical Value of t 2.04227
Least Significant Difference 0.2879

Means with the same letter are not significantly different.

tGrouping Mean N N

A 6.2767 12 4

A

A 6.2200 12 3

A

A 5.9533 12 2

B 55283 12 1
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The GLM Procedure
t Tests (LSD) for Y

NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate

Alpha 0.01

Error Degrees of Freedom 30
Error Mean Square  0.119242
Critical Value of t ~ 2.75000
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Least Significant Difference 0.3877
Means with the same letter are not significantly different.
t Grouping Mean N K

A 6.2092 12 3

A

A 6.1833 12 4

A

A 6.0108 12 1

B 55750 12 2
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The GLM Procedure
Level of Level of Y
N K N Mean Std Dev
1 1 3 5.59333333 0.20599353
1 2 3 4.88333333 0.58731025
1 3 3 5.93666667 0.47689971
1 4 3 5.70000000 0.51643005
2 1 3 6.08333333 0.12741010
2 2 3 5.95666667 0.36363902
2 3 3 6.08333333 0.20108042
2 4 3 5.69000000 0.46292548
3 1 3 6.11666667 0.44657959
3 2 3 5.33000000 0.21702534
3 3 3 6.73333333 0.12583057
3 4 3 6.70000000 0.03605551
4 1 3 6.25000000 0.19974984
4 2 3 6.13000000 0.04582576
4 3 3 6.08333333 0.62292322
4 4 3 6.64333333 0.10115994
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The GLM Procedure
Least Squares Means
Adjustment for Multiple Comparisons: Dunnett
HO:LSMean=
Control
Y LSMEAN Pr > [f
5.59333333
4.88333333 0.1453
5.93666667 0.8844
5.70000000 1.0000
6.08333333 0.5361
5.95666667 0.8458
6.08333333 0.5361
5.69000000 1.0000
6.11666667 0.4557
5.33000000 0.9793
6.73333333 0.0040
6.70000000 0.0054
6.25000000 0.2086
6.13000000 0.4253
6.08333333 0.5361
6.64333333 0.0091
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The GLM Procedure
Class Level Information
Class Levels Values
L 3123
NK 16 N1K1 N1K2 N1K3 N1K4 N2K1 N2K2 N2K3 N2K4 N3K1 N3K2 N3K3 N3K4 N4K1 N4K2 N4K3 N4K4
Number of Observations Read 48
Number of Observations Used 48
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The GLM Procedure
Dependent Variable: Y
Sum of
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Source DF  Squares Mean Square F Value Pr>F
Model 17  11.22474167 0.66027892 5.54 <.0001
Error 30 3.57725000  0.11924167

Corrected Total 47 14.80199167
R-Square Coeff Var Root MSE Y Mean
0.758326 5.760432 0.345314  5.994583

Source DF TypelSS Mean Square  F Value Pr>F
L 2 0.40001667  0.20000833 1.68 0.2039
NK 15 10.82472500  0.72164833 6.05 <.0001
Source DF Typelll SS  Mean Square F Value Pr>F
L 2 0.40001667  0.20000833 1.68 0.2039
NK 15 10.82472500 0.72164833 6.05 <.0001
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The GLM Procedure
Duncan's Multiple Range Test for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.01
Error Degrees of Freedom 30
Error Mean Square 0.119242
Number of Means 2 3 4 5 6 7 8 9
Critical Range  .7754 .8086 .8309 .8473 .8601 .8704 .8790 .8863
Number of Means 10 11 12 13 14 15 16
Critical Range .8925 .8980 .9028 .9070 .9108 .9143 9173
Means with the same letter are not significantly different.
Duncan Grouping Mean N NK

A 6.7333 3 N3K3
A

A 6.7000 3 N3K4
A

A 6.6433 3 N4K4
A

B A 6.2500 3 N4K1
B A

BAC 6.1300 3 N4K2
BAC

BAC 6.1167 3 N3K1
BAC

BAC 6.0833 3 N2K3
BAC

BAC 6.0833 3 N2K1
BAC

BAC 6.0833 3 N4K3
BAC

BAC 5.9567 3 N2K2
BAC

BAC 5.9367 3 N1K3
B C

BDC 57000 3 N1K4
BDC

BDC 5.6900 3 N2K4
BDC

BDC 5.5933 3 N1K1
DC

DC 5.3300 3 N3K2
D

D 4.8833 3 N1K2
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The GLM Procedure
Class Level Information
Class Levels Values
L 3123
N 41234
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K 41234
Number of Observations Read 48

Number of Observations Used 48
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The GLM Procedure
Dependent Variable: Y

Sum of
Source DF  Squares Mean Square F Value Pr>F
Model 17  18.89471250 1.11145368 3.75 0.0008
Error 30 8.88645417  0.29621514

Corrected Total 47 27.78116667
R-Square Coeff Var Root MSE Y Mean
0.680127 1.156864 0.544257 47.04583

Source DF TypelSS Mean Square F Value Pr>F
L 2 1.84927917 0.92463958 3.12 0.0587
N 3 7.86451667 2.62150556 8.85 0.0002
K 3 5.17368333 1.72456111 5.82 0.0029
N*K 9 4.00723333 0.44524815 1.50 0.1921
Source DF Type Il SS Mean Square F Value Pr>F
L 2 1.84927917 0.92463958 3.12 0.0587
N 3 7.86451667 2.62150556 8.85 0.0002
K 3 517368333 1.72456111 5.82 0.0029
N*K 9 4.00723333 0.44524815 1.50 0.1921
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The GLM Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 30
Error Mean Square  0.296215
Critical Value of t ~ 2.04227
Least Significant Difference 0.4538
Means with the same letter are not significantly different.
t Grouping  Mean N N
475708 12 4

472917 12 3
46.7658 12 2

DWW > > >

46.5550 12 1
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The GLM Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.01
Error Degrees of Freedom 30
Error Mean Square  0.296215
Critical Value oft ~ 2.75000
Least Significant Difference 0.611
Means with the same letter are not significantly different.
t Grouping  Mean N K

A 475242 12 3
A
B A 47.0875 12 4
B A
B A 46.9667 12 1
B
B 46.6050 12 2
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The GLM Procedure
Level of Level of Y
N K N Mean Std Dev

1 1 3 46.9566667 0.05859465
1 2 3 459166667 0.63791326
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46.8533333 0.52290853
46.4933333 0.76956698
46.9866667 0.69255565
46.5533333 0.89388664
47.1033333 0.09712535
46.4200000 0.92585096
46.5533333 0.99404896
46.8100000 0.60008333
48.0633333 0.23459184
47.7400000 0.31764760
47.3700000 0.36386811
47.1400000 0.36592349
48.0766667 0.33080709
3 47.6966667 0.25813433
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The GLM Procedure
Least Squares Means
Adjustment for Multiple Comparisons: Dunnett
HO:LSMean=
Control
K Y LSMEAN Pr> [t
46.9566667
45.9166667 0.2043
46.8533333 1.0000
46.4933333 0.9545
46.9866667 1.0000
46.5533333 0.9835
47.1033333 1.0000
46.4200000 0.8894
46.5533333 0.9835
46.8100000 1.0000
48.0633333 0.1535
47.7400000 0.5188
47.3700000 0.9800
47.1400000 1.0000
48.0766667 0.1447
47.6966667 0.5878
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The GLM Procedure
Class Level Information
Class Levels Values
L 3 123
NK 16 N1K1 N1K2 N1K3 N1K4 N2K1 N2K2 N2K3 N2K4 N3K1 N3K2 N3K3 N3K4 N4K1 N4K2 N4K3 N4K4
Number of Observations Read 48
Number of Observations Used 48
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The GLM Procedure
Dependent Variable: Y
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1
1
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2
2
2
3
3
3
3
4
4
4
4
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Sum of
Source DF  Squares Mean Square F Value Pr>F
Model 17 18.89471250 1.11145368 3.75 0.0008
Error 30 8.88645417  0.29621514

Corrected Total 47 27.78116667
R-Square Coeff Var Root MSE Y Mean
0.680127 1.156864 0.544257 47.04583

Source DF TypelSS Mean Square F Value Pr>F
L 2 1.84927917 0.92463958 3.12 0.0587
NK 15 17.04543333 1.13636222 3.84 0.0008
Source DF Type Il SS Mean Square F Value Pr>F
L 2 184927917 0.92463958 3.12 0.0587
NK 15 17.04543333 1.13636222 3.84 0.0008

Means with the same letter are not significantly different.
Duncan Grouping Mean N NK
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48.0767 3 N4K3

48.0633 3 N3K3

>>>>

47.7400 3 N3K4

47.6967 3 N4K4

47.3700 3 N4K1

47.1400 3 N4K2

47.1033 3 N2K3

46.9867 3 N2K1

46.9567 3 N1K1

46.8533 3 N1K3

>>>>>>>>>>>>P>>>>>

OO0000000saa00000000

46.8100 3 N3K2

46.5533 3 N2K2

46.5533 3 N3K1

46.4933 3 N1K4

DT TTTOTOTOTTOODTDTEOOOEOEEOEOOETEO D

46.4200 3 N2K4
C
C 45,9167 3 N1K2
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The GLM Procedure
Class Level Information
Class Levels Values

L 3 123
N 4 1234
K 4 1234

Number of Observations Read 48
Number of Observations Used 48
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The GLM Procedure
Dependent Variable: Y

Sum of
Source DF Squares Mean Square F Value Pr>F
Model 17 8.20847917 0.48285172 4.00 0.0005
Error 30 3.61951250 0.12065042

Corrected Total 47 11.8279916
R-Square Coeff Var Root MSE Y Mean
0.693988 5.638380 0.347348 6.16041

Source DF TypelSS Mean Square F Value Pr>F
L 2 0.20155417 0.10077708 0.84 0.4436

N 3 2.75960833 0.91986944 7.62 0.0006

K 3 340134167 1.13378056 9.40 0.0002
N*K 9 1.84597500 0.20510833 1.70 0.1328
Source DF Type lll SS Mean Square F Value Pr>F
L 2 0.20155417 0.10077708 0.84 0.4436

N 3 2.75960833 0.91986944 7.62 0.0006

K 3 340134167 1.13378056 9.40 0.0002
N*K 9 1.84597500 0.20510833 1.70 0.1328

DUONG KINH TAN 05:51 Friday, October 6, 2018 83

The GLM Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate
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Alpha 0.05
Error Degrees of Freedom 30
Error Mean Square  0.12065
Critical Value of t 2.04227
Least Significant Difference 0.2896
Means with the same letter are not significantly different.
t Grouping  Mean N N
6.4375 12 3

6.3583 12 4
59475 12 1

oww > > >

5.8983 12 2
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The GLM Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.01
Error Degrees of Freedom 30
Error Mean Square  0.12065
Critical Value of t 2.75000
Least Significant Difference 0.39
Means with the same letter are not significantly different
t Grouping  Mean N K
A 6.5567 12 3
A
A 6.2133 12 4

6.0425 12 1

WmwWwmwW

58292 12 2
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The GLM Procedure
Level of Level of Y
N Mean  Std Dev
5.81333333 0.04163332
5.41666667 0.36115555
6.45666667 0.17953644
6.10333333 0.11015141
5.95666667 0.06806859
5.93333333 0.44992592
6.24333333 0.34151623
5.46000000 0.31432467
6.34666667 0.39551654
6.03000000 0.83540409
6.72000000 0.23430749
6.65333333 0.35851546
6.05333333 0.41235098
5.93666667 0.06506407
6.80666667 0.13650397
3 6.63666667 0.28431204
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The GLM Procedure
Least Squares Means
Adjustment for Multiple Comparisons: Dunnett
HO:LSMean=
Control
N K Y LSMEAN Pr> |t
1 1 5.81333333
1 2 5.41666667 0.7770
1 3 6.45666667 0.2330
14
21
22

ARAPPOOWWWLWONNNNRERPRRERREZ
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6.10333333 0.9601
5.95666667 1.0000
5.93333333 1.0000
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6.24333333 0.6954
5.46000000 0.8697
6.34666667 0.4399
6.03000000 0.9963
6.72000000 0.0331
6.65333333 0.0568
6.05333333 0.9907
5.93666667 1.0000
6.80666667 0.0158
6.63666667 0.0648
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The GLM Procedure

Class Level Information
Class Levels Values
L 3123
NK 16 N1K1 N1K2 N1K3 N1K4 N2K1 N2K2 N2K3 N2K4 N3K1 N3K2 N3K3 N3K4 N4K1 N4K2 N4K3 N4K4

Number of Observations Read 48
Number of Observations Used 48
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The GLM Procedure

Dependent Variable: Y

AP PAPpPOOWLWWLWDNDN
PwONEPRRONE R

Sum of
Source DF Squares Mean Square F Value Pr>F
Model 17  8.20847917 0.48285172 4.00 0.0005
Error 30 3.61951250 0.12065042

Corrected Total 47 11.82799167
R-Square Coeff Var Root MSE Y Mean
0.693988 5.638380 0.347348 6.160417

Source DF TypelSS Mean Square F Value Pr>F
L 2 0.20155417 0.10077708 0.84 0.4436
NK 15 8.00692500 0.53379500 4.42 0.0003
Source DF Type llI SS Mean Square F Value Pr>F
L 2 0.20155417 0.10077708 0.84 0.4436
NK 15 8.00692500 0.53379500 4.42 0.0003

Means with the same letter are not significantly different.
Duncan Grouping Mean N NK
A 6.8067 3 N4K3

>

6.7200 3 N3K3

6.6533 3 N3K4

6.6367 3 N4K4

6.4567 3 N1K3

6.3467 3 N3K1

6.2433 3 N2K3

6.1033 3 N1K4

6.0533 3 N4K1

6.0300 3 N3K2

5.9567 3 N2K1

5.9367 3 N4K2

S S S S S TS S

O0%nm00000000000°°

5.9333 3 N2K2
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5.8133 3 N1K1
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C 5.4600 3 N2K4

oA vRwj

5.4167 3 N1K2
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The GLM Procedure
Class Level Information
Class Levels Values

L 3123
N 41234
K 41234

Number of Observations Read 48
Number of Observations Used 48
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The GLM Procedure
Dependent Variable: Y

Sum of
Source DF  Squares Mean Square F Value Pr>F
Model 17 0.03707708 0.00218100 5.27 <.0001
Error 30 0.01240417 0.00041347

Corrected Total 47 0.04948125
R-Square Coeff Var Root MSE Y Mean
0.749316 5.091460 0.020334 0.399375

Source DF TypelSS Mean Square F Value Pr>F
L 2 0.00166250 0.00083125 2.01 0.1516

N 3 0.00802292 0.00267431 6.47 0.0017

K 3 0.02487292 0.00829097 20.05 <.0001
N*K 9 0.00251875 0.00027986 0.68 0.7233
Source DF Type llI SS Mean Square F Value Pr>F
L 2 0.00166250 0.00083125 2.01 0.1516

N 3 0.00802292 0.00267431 6.47 0.0017

K 3 0.02487292 0.00829097 20.05 <.0001
N*K 9 0.00251875 0.00027986 0.68 0.7233
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The GLM Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 30
Error Mean Square  0.000413
Critical Value of t ~ 2.04227
Least Significant Difference 0.017
Means with the same letter are not significantly different.
t Grouping  Mean N N
0.412500 12 4

0.411667 12 3
0.390000 12 2

TW®> > D

0.383333 12 1
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The GLM Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.01
Error Degrees of Freedom 30
Error Mean Square  0.000413
Critical Value of t ~ 2.75000
Least Significant Difference 0.0228
Means with the
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The GLM Procedure
t Tests (LSD) for Y
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NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.01
Error Degrees of Freedom 30
Error Mean Square  0.000413
Critical Value oft ~ 2.75000
Least Significant Difference 0.0228
Means with the same letter are not significantly different.
t Grouping Mean N K

A 0.430000 12 4

A

A 0.412500 12 3

B 0.379167 12 2

B

B 0.374833 12 1
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The GLM Procedure

Level of Level of Y
N K N Mean  Std Dev
1 1 3 0.37000000 0.01732051
1 2 3 0.35666667 0.00577350
1 3 3 0.39000000 0.01000000
1 4 3 0.41666667 0.00577350
2 1 3 0.36000000 0.01000000
2 2 3 0.38666667 0.01154701
2 3 3 0.40000000 0.03000000
2 4 3 0.41333333 0.01154701
3 1 3 0.38000000 0.03000000
3 2 3 0.38666667 0.00577350
3 3 3 0.43000000 0.02000000
3 4 3 0.45000000 0.03000000
4 1 3 0.39333333 0.01527525
4 2 3 0.38666667 0.00577350
4 3 3 0.43000000 0.02645751
4 4 3 0.44000000 0.04582576
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The GLM Procedure
Least Squares Means
Adjustment for Multiple Comparisons: Dunnett
HO:LSMean=
Control
N K Y LSMEAN Pr> |t

0.37000000
0.35666667 0.9941
0.39000000 0.8909
0.41666667 0.0792
0.36000000 0.9997
0.38666667 0.9649
0.40000000 0.4885
0.41333333 0.1208
0.38000000 0.9997
0.38666667 0.9649
0.43000000 0.0120
0.45000000 0.0005
0.39333333 0.7725
0.38666667 0.9649
0.43000000 0.0120
0.44000000 0.0025

APAEADRPOWWWNNNNRERREPRE
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KHOI LUONG QUA TUOI NAM 2016 05:51 Friday, October 6, 2018
The GLM Procedure
Dependent Variable: Y
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Sum of
Source DF Squares  Mean Square F Value Pr>F
Model 17 0.03707708 0.00218100 5.27 <.0001
Error 30 0.01240417 0.00041347
Corrected Total 47 0.04948125
R-Square Coeff Var Root MSE Y Mean
0.749316 5.091460 0.020334 0.399375
Source DF TypelSS Mean Square F Value Pr>F
L 2 0.00166250 0.00083125 2.01 0.1516
NK 15 0.03541458 0.00236097 5.71 <.0001
Source DF Type Il SS Mean Square F Value Pr>F

L 2 0.00166250 0.00083125 2.01 0.1516
NK 15 0.03541458 0.00236097 5.71 <.0001
KHOI LUONG QUA TUOI NAM 2016 05:51 Friday, October 6, 2018

The GLM Procedure

Duncan's Multiple Range Test for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01

Error Degrees of Freedom 30

Error Mean Square 0.000413

Means with the same letter are not significantly different.
Duncan Grouping Mean N NK

0.45000 3 N3K4

0.44000 3 N4K4
0.43000 3 N3K3

0.43000 3 N4K3

)>)>)>>)>)>>>

O0O00

0.41667 3 N1K4

0.41333 3 N2K4

>>>>>

OOOOOOOOO

0.40000 3 N2K3

0.39333 3 N4K1
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0.39000 3 N1K3

0.38667 3 N3K2

0.38667 3 N2K2

0.38667 3 N4K2

O0O0O00O000O0

0.38000 3 N3K1

0.37000 3 Ni1K1

0.36000 3 N2K1
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The GLM Procedure
Class Level Information
Class Levels Values

L 3 123
N 4 1234
K 4 1234

Number of Observations Read 48
Number of Observations Used 48
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The GLM Procedure
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Dependent Variable: Y

Sum of
Source DF Squares Mean Square FValue Pr>F
Model 17 0.03468542 0.00204032 4.14 0.0003
Error 30 0.01479583 0.00049319

Corrected Total 47 0.04948125
R-Square Coeff Var Root MSE Y Mean
0.700981 5.543334 0.022208 0.400625

Source DF TypelSS Mean Square F Value Pr>F
L 2 0.00173750 0.00086875 1.76 0.1891
N 3 0.00567292 0.00189097 3.83 0.0195
K 3 0.02408958 0.00802986 16.28 <.0001
N*K 9 0.00318542 0.00035394 0.72 0.6888
Source DF Type lll SS Mean Square F Value Pr>F
L 2 0.00173750 0.00086875 1.76 0.1891
N 3 0.00567292 0.00189097 3.83 0.0195
K 3 0.02408958 0.00802986 16.28 <.0001
N*K 9 0.00318542 0.00035394 0.72 0.6888
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The GLM Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 30
Error Mean Square  0.000493
Critical Value of t ~ 2.04227
Least Significant Difference 0.0185
Means with the same letter are not significantly different.
t Grouping  Mean N N

A 0.410833 12 3
A
A 0.410000 12 4
A
B A 0.397500 12 2
B
B 0.384167 12 1
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The GLM Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01

Error Degrees of Freedom 30

Error Mean Square ~ 0.000493

Critical Value oft ~ 2.75000

Least Significant Difference 0.0249

Means with the same letter are not significantly different.
t Grouping  Mean N K

A 0.426667 12 4
A
A 0.418333 12 3
B 0.384167 12 1
B
B 0.373333 12 2
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The GLM Procedure
Level of Level of Y

K N Mean Std Dev

0.35666667 0.02081666
0.37000000 0.00000000
0.41000000 0.01732051
0.40000000 0.00000000
0.38666667 0.00577350
0.37333333 0.04041452
0.40666667 0.01527525

NP PRz
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0.42333333 0.04163332
0.39666667 0.02081666
0.37666667 0.02081666
0.43666667 0.02081666
0.43333333 0.00577350
0.39666667 0.01154701
3 0.37333333 0.01527525
3 0.42000000 0.03605551
3 0.45000000 0.03000000
KHOI LUONG QUA TUOI NAM 2017 05:51 Friday, October 6, 2018 146
The GLM Procedure
Least Squares Means
Adjustment for Multiple Comparisons: Dunnett
HO:LSMean=
Control
K Y LSMEAN Pr> [t
0.35666667
0.37000000 0.9974
0.41000000 0.0595
0.40000000 0.1863
0.38666667 0.5955
0.37333333 0.9817
0.40666667 0.0888
0.42333333 0.0102
0.39666667 0.2604
0.37666667 0.9346
0.43666667 0.0015
0.43333333 0.0024
0.39666667 0.2604
0.37333333 0.9817
0.42000000 0.0162
0.45000000 0.0002
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The GLM Procedure
Class Level Information
Class Levels Values
L 3 123
NK 16 N1K1 N1K2 N1K3 N1K4 N2K1 N2K2 N2K3 N2K4 N3K1 N3K2 N3K3 N3K4 N4K1 N4K2 N4K3 N4K4
Number of Observations Read 48
Number of Observations Used 48
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The GLM Procedure
Dependent Variable: Y

WWwwwww

AP OOWLWWLWDN

4
1
2
3
4
1
2
3
4

N
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
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Sum of
Source DF Squares Mean Square F Value Pr>F
Model 17 0.03468542 0.00204032 4.14 0.0003
Error 30 0.01479583 0.00049319

Corrected Total 47 0.04948125
R-Square Coeff Var Root MSE Y Mean
0.700981 5.543334 0.022208 0.400625

Source DF TypelSS Mean Square F Value Pr>F
L 2 0.00173750 0.00086875 1.76 0.1891
NK 15 0.03294792 0.00219653 4.45 0.0002
Source DF Type Il SS Mean Square F Value Pr>F
L 2 0.00173750 0.00086875 1.76 0.1891
NK 15 0.03294792 0.00219653 4.45 0.0002
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The GLM Procedure
Duncan's Multiple Range Test for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.01
Error Degrees of Freedom 30
Error Mean Square  0.000493
Number of Means 2 3 4 5 6 7 8 9
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Critical Range .04986 .05200 .05344 .05449 .05531 .05598 .05653 .05700

Number of Means
Critical Range

10

11
.05740 .05775 .05806 .05833 .05858 .05880 .05900

12 13

14 15 16

Means with the same letter are not significantly different.
Duncan Grouping
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Mean N NK
0.45000 3 N4K4

0.43667 3 N3K3

0.43333 3 N3K4

0.42333 3 N2K4

0.42000 3 N4K3

0.41000 3 N1K3

0.40667 3 N2K3

0.40000 3 N1K4

0.39667 3 N3K1

0.39667 3 N4K1

0.38667 3 N2K1

0.37667 3 N3K2

0.37333 3 N2K2

0.37333 3 N4K2

0.37000 3 N1K2

0.35667 3 N1K1

NANG SUAT QUA TUOI/CAY NAM 2016
The GLM Procedure
Class Level Information

Class
L
N
K

NANG SUAT QUA TUOI/CAY NAM 2016

3
4
4

123

Levels Values

1234

1234
Number of Observations Read 48
Number of Observations Used 48

The GLM Procedure

Dependent Variable:
Sum of

Source DF  Squares Mean Square F Value Pr>F
Model 17 558.1986792 32.8352164 3.07 0.0036

Y

Error 30 321.2051125 10.7068371
Corrected Total 47 879.4037917

R-Square Coeff Var Root MSE Y Mean

0.634747 4.804156 3.272130 68.11042
Source DF Type I SS Mean Square F Value Pr>F

L 2 56.6175542 28.3087771 2.64 0.0876
N 3 178.0576417 59.3525472 5.54 0.0038
K 3 150.8886083 50.2962028 4.70 0.0083

N*K 9 172.6348750 19.1816528 1.79 0.1116

05:51 Friday, October 6, 2018

Source DF Type IIl SS Mean Square F Value Pr>F

L 2 56.6175542 28.3087771 2.64 0.0876
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N 3 178.0576417 59.3525472 5.54 0.0038
K 3 150.8886083 50.2962028 4.70 0.0083
N*K 9 172.6348750 19.1816528 1.79 0.1116

NANG SUAT QUA TUOI/CAY NAM 2016

The GLM Procedure
t Tests (LSD) for Y

P18

05:51Friday, October 6, 2018

NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05
Error Degrees of Freedo

m 30

Error Mean Square  10.70684
Critical Value of t  2.04227

Least Significant Difference 2.7282

Means with the same letter are not significantly different.

t Grouping  Mean N N
A 70.145 12 3
A
B A 69.757 12 4
B
B C 67.049 12 2
C
Cc 65.491 12 1

NANG SUAT QUA TUOI/CAY NAM 2016

The GLM Procedure
t Tests (LSD) for Y

05:51Friday, October 6, 2018

NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedo

m 30

Error Mean Square  10.70684

Critical Value of t 2

Least Significant Difference 3.6736

.75000

Means with the same letter are not significantly different.

t Grouping Mean N K
A 70.373 12 4
A
B A 69.308 12 3
B
B 66.515 12 1
B
B 66.246 12 2

NANG SUAT QUA TUOI/CAY NAM 2016

The GLM Procedure

Level of Level of Y

N K N Mean Std Dev

1 1 3 65.3900000 0.01000000
1 2 3 64.6000000 0.63237647
1 3 3 65.6433333 0.18770544
1 4 3 66.3300000 1.55025804
2 1 3 67.2300000 3.37287711
2 2 3 67.9600000 2.13894834
2 3 3 65.5400000 0.06082763
2 4 3 67.4666667 2.47689994
3 1 3 66.9233333 2.08063292
3 2 3 66.8266667 2.09571786
3 3 3 71.9600000 7.35471957
3 4 3 74.8700000 7.57772393
4 1 3 66.5166667 1.75260758
4 2 3 655966667 0.15307950
4 3 3 74.0900000 3.78508917
4 4 3 728233333 5.13087062

NANG SUAT QUA TUOI/CAY NAM 2016

The GLM Procedure
Least Squares Means

Adjustment for Multiple Comparisons: Dunnett

HO:LSMean=
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Control
K Y LSMEAN Pr> [t
65.3900000
64.6000000 1.0000
65.6433333 1.0000
66.3300000 1.0000
67.2300000 0.9986
67.9600000 0.9742
65.5400000 1.0000
67.4666667 0.9956
66.9233333 0.9998
66.8266667 0.9999
71.9600000 0.1631
74.8700000 0.0141
66.5166667 1.0000
65.5966667 1.0000
74.0900000 0.0288
72.8233333 0.0843
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The GLM Procedure
Dependent Variable: Y
Sum of
Source DF  Squares Mean Square F Value Pr>F
Model 17 558.1986792 32.8352164 3.07 0.0036
Error 30 321.2051125 10.7068371
Corrected Total 47 879.4037917
R-Square Coeff Var Root MSE Y Mean
0.634747 4.804156 3.272130 68.11042
Source DF Typel SS Mean Square F Value Pr>F
L 2 56.6175542 28.3087771 2.64 0.0876
NK 15 501.5811250 33.4387417 3.12 0.0039
Source DF Type lll SS Mean Square F Value Pr>F
L 2 56.6175542 28.3087771 2.64 0.0876
NK 15 501.5811250 33.4387417 3.12 0.0039
NANG SUAT QUA TUOI/CAY NAM 2016 05:51Friday, October 6, 2018

N
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
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The GLM Procedure
Duncan's Multiple Range Test for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01

Error Degrees of Freedom 30

Error Mean Square 10.70684

Means with the same letter are not significantly different.
Duncan Grouping Mean N NK
A 74.870 3 N3K4

>

74.090 3 N4K3

72.823 3 N4K4

71.960 3 N3K3

67.960 3 N2K2

67.467 3 N2K4

67.230 3 N2K1

66.923 3 N3K1

66.827 3 N3K2

66.517 3 N4K1
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66.330 3 N1K4
65.643 3 N1K3

65.597 3 N4K2

O WmW®Wm@
O0O0O0O00O000

65.540 3 N2K3

65.390 3 N1K1

O000

64.600 3 N1K2

NANG SUAT QUA TUOI/CAY NAM 2017 05:51 Friday, October 6, 2018
The GLM Procedure
Class Level Information

Class Levels Values

L 3123
N 41234
K 41234

Number of Observations Read 48
Number of Observations Used 48
NANG SUAT QUA TUOI/CAY NAM 2017 05:51 Friday, October 6, 2018
The GLM Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 17 2498.227154 146.954538 3.39 0.0017
Error 30 1299.081513 43.302717
Corrected Total 47 3797.308667
R-Square Coeff Var Root MSE Y Mean
0.657894 9.157574 6.580480 71.85833
Source DF TypelSS Mean Square F Value Pr>F
L 2 512.023954 256.011977 5.91 0.0068
N 3 218.908117 72.969372 1.69 0.1912
K 3 1230.863033 410.287678 9.47 0.0001
N*K 9 536.432050 59.603561 1.38 0.2422
Source DF Type Ill SS Mean Square F Value Pr>F
L 2 512.023954 256.011977 5.91 0.0068
N 3 218.908117 72.969372 1.69 0.1912
K 3 1230.863033 410.287678 9.47 0.0001
N*K 9 536.432050 59.603561 1.38 0.2422
NANG SUAT QUA TUOI/CAY NAM 2017 05:51 Friday, October 6, 2018
The GLM Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 30
Error Mean Square  43.30272
Critical Value of t ~ 2.04227
Least Significant Difference 5.4865
Means with the same letter are not significantly different.
tGrouping Mean N N

A 74790 12 4

A

A 72948 12 3

A

A 70.279 12 2

A

A 69.416 12 1

NANG SUAT QUA TUOI/CAY NAM 2017 05:51 Friday, October 6, 2018

The GLM Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.01
Error Degrees of Freedom 30
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Error Mean Square  43.30272
Critical Value of t ~ 2.75000
Least Significant Difference 7.3878
Means with the same letter are not significantly different.
tGrouping Mean N K
A 79.224 12 4
A
A 73.874 12 3

67.518 12 2

WWwWwWwm

66.818 12 1

NANG SUAT QUA TUOI/CAY NAM 2017 05:51 Friday, October 6, 2018

The GLM Procedure

Level of Level of Y
K Mean  Std Dev
69.7000000 6.7200893
65.7033333 1.6974196
67.3700000 5.2375949
74.8900000 16.1824720
67.2433333 6.9853442
66.8933333 5.3330698
72.3600000 5.9929041
74.6200000 2.5755194
66.3533333 2.9934818
65.8166667 5.1977527
80.4700000 14.2997448
79.1533333 7.9856893
63.9733333 1.0223665
71.6566667 10.9974239
75.2966667 3.0983921
88.2333333 3.5499484

ARAPRAPOWOWWONNDNNNNRERRRREZ
AP OWONPFPPARAONFPPRARAONEFERRODNPR,
WWWWWWWWwwWwwWwwwwwwwZ

NANG SUAT QUA TUOI/CAY NAM 2017 05:51 Friday, October 6, 2018
The GLM Procedure
Least Squares Means

Adjustment for Multiple Comparisons: Dunnett
HO:LSMean=
Control

K Y LSMEAN Pr> [t

69.7000000

65.7033333 0.9971

67.3700000 1.0000

74.8900000 0.9734

67.2433333 1.0000

66.8933333 0.9999

72.3600000 1.0000

74.6200000 0.9823

66.3533333 0.9995

65.8166667 0.9978

80.4700000 0.3643

79.1533333 0.5211

63.9733333 0.9474

71.6566667 1.0000

75.2966667 0.9548

N
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4 4 882333333 0.0181

AP OWONRFPPRARONFEPRONERODNPRE

NANG SUAT QUA TUOI/CAY NAM 2017 05:51 Friday, October 6, 2018
The GLM Procedure
Dependent Variable: Y
Sum of
Source DF  Squares Mean Square F Value Pr>F
Model 17 2498.227154 146.954538 3.39 0.0017
Error 30 1299.081513 43.302717
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Corrected Total 47 3797.308667
R-Square Coeff Var Root MSE Y Mean
0.657894 9.157574 6.580480 71.85833
Source DF Type | SS Mean Square F Value Pr>F
L 2 512.023954 256.011977 5.91 0.0068
NK 15 1986.203200 132.413547 3.06 0.0045
Source DF Typelll SS Mean Square F Value Pr>F
L 2 512.023954 256.011977 5.91 0.0068
NK 15 1986.203200 132.413547 3.06 0.0045

NANG SUAT QUA TUOI/CAY NAM 2017 05:51 Friday, October 6, 2018
The GLM Procedure
Duncan's Multiple Range Test for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 30
Error Mean Square  43.30272

Means with the same letter are not significantly different.

Duncan Grouping Mean N NK
A 88.233 3 N4K4

>

80.470 3 N3K3

79.153 3 N3K4

75.297 3 N4K3

74.890 3 N1K4

74.620 3 N2K4

72.360 3 N2K3

>>>>>>>>>>>>>

71.657 3 N4K2

69.700 3 N1K1

67.370 3 N1K3

67.243 3 N2K1

66.893 3 N2K2

66.353 3 N3K1

65.817 3 N3K2

65.703 3 N1K2

DO OWIOWOWOOOOOWHOOOOEEOOOOTOETEOOEOEmET©

63.973 3 N4K1
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PHU LUC 3: Xdc dinh liéu lwrgng bén dam, lan, kali hep 1y cho
gidng bo Booth 7 giai doan kinh doanh

‘CHIEU CAO CAY 2017 14:14 Thursday, September 14, 2019 1

The ANOVA Procedure
Class Level Information

Class Levels Values

K 3123

T 3 (NPK)1 (NPK)2 (NPK)3

Number of Observations Read 9

Number of Observations Used 9

‘CHIEU CAO CAY 2017’ 14:14 Thursday, September 14, 2019 2
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 0.62677778 0.15669444 0.68 0.6400
Error 4 091884444 0.22971111

Corrected Total 8 1.54562222
R-Square Coeff Var Root MSE Y Mean
0.405518 7.875729 0.479282 6.085556
Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.18835556 0.09417778 0.41 0.6887
T 2 0.43842222 0.21921111 0.95 0.4583
CHIEU CAO CAY 2017 14:14 Thursday, September 14, 2019 3
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.229711
Critical Value of t  2.77645
Least Significant Difference 1.0865
Means with the same letter are not significantly different.
tGrouping Mean N T

A 6.3933 3 (NPK)2
A
A 6.0807 3 (NPK)3
A
A 5.8867 3 (NPK)1
‘CHIEU CAO CAY 2018’ 14:14 Thursday, September 14, 2019 4

The ANOVA Procedure

Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9

‘CHIEU CAO CAY 2018’ 14:14 Thursday, September 14, 2019 5
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 0.62677778 0.15669444 0.68 0.6400
Error 4 091884444 0.22971111

Corrected Total 8 1.54562222
R-Square Coeff Var Root MSE Y Mean
0.405518 7.875729 0.479282 6.085556

Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.18835556 0.09417778 0.41 0.6887
T 2 0.43842222 0.21921111 0.95 0.4583

‘CHIEU CAO CAY 2018’ 14:14 Thursday, September 14, 2019 6
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The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.329711
Critical Value oft  2.57645
Least Significant Difference 1.0563
Means with the same letter are not significantly different.
tGrouping Mean N T
A 6.4933 3 (NPK)2

A
A 6.2867 3 (NPK)3
A
A 6.0947 3 (NPK)1
‘DUONG KINH CAY 2017’ 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9

‘DUONG KINH CAY 2017° 8 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 0.98444444 0.24611111 1.81 0.2901
Error 4 0.54444444 0.13611111

Corrected Total 8 1.52888889
R-Square Coeff Var Root MSE Y Mean
0.643895 2.293088 0.368932 16.08889

Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.28222222 0.14111111 1.04 0.4338
T 2 0.70222222 0.35111111 2.58 0.1907
‘DUONG KINH GOC 2017’ 14:14 Thursday, September 14, 2019
The ANOVA Procedure

t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.136111
Critical Value of t ~ 2.77645
Least Significant Difference 0.8364
Means with the same letter are not significantly different.

t Grouping  Mean NT
A 16.4667 3 (NPK)2
A
A 16.2000 3 (NPK)3
A
A 16.0000 3 (NPK)1
‘DUONG KINH CAY 2018’ 10 14:14 Thursday, September 14, 2019

The ANOVA Procedure
Class Level Information

Class Levels Values

K 3123

T 3 (NPK)1 (NPK)2 (NPK)3

Number of Observations Read 9

Number of Observations Used 9

‘DUONG KINH GOC 2018’ 11 14:14 Thursday, September 14, 2019

The ANOVA Procedure
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Dependent Variable: Y

Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 107911111 0.26977778 4.18 0.0974
Error 4 0.25804444 0.06451111

Corrected Total 8 1.33715556
R-Square Coeff Var Root MSE Y Mean
0.807020 1.502704 0.253990 16.90222
Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.41342222 0.20671111 3.20 0.1477
T 2 0.66568889 0.33284444 5.16 0.0780
‘DUONG KINH GOC 2018’ 12 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.064511
Critical Value oft ~ 2.77645
Least Significant Difference 0.5758
Means with the same letter are not significantly different.
tGrouping Mean N T
A 17.2867 3 (NPK)2

A
B A 16.7200 3 (NPK)3
B
B 16.7000 3 (NPK)1
‘DUONG KINH TAN NAM 2017’ 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9

‘DUONG KINH TAN NAM 2017’ 68 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 0.63737778 0.15934444 1.17 0.4419
Error 4 0.54557778 0.13639444

Corrected Total 8 1.18295556
R-Square Coeff Var Root MSE Y Mean
0.538801 6.568865 0.369316 5.622222

Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.17002222 0.08501111 0.62 0.5813
T 2 0.46735556 0.23367778 1.71 0.2901
‘DUONG KINH TAN NAM 2017’ 69 14:14 Thursday, September 14, 2019
The ANOVA Procedure

t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.136394
Critical Value of t  2.77645
Least Significant Difference 0.8372
Means with the same letter are not significantly different.
tGrouping Mean N T
A 5.8367 3 (NPK)2
A
A 5.7233 3 (NPK)3
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A
A 5.3067 3 (NPK)1

‘DUONG KINH TAN NAM 2018’ 70  14:14 Thursday, September 14, 2019
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9

‘DUONG KINH TAN NAM 2018’ 71 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF  Squares Mean Square F Value Pr>F
Model 4 0.73691111 0.18422778 52.97 0.0010
Error 4 0.01391111 0.00347778

Corrected Total 8 0.75082222
R-Square Coeff Var Root MSE Y Mean
0.981472 0.975472 0.058973 6.045556

Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.57208889 0.28604444 82.25 0.0006
T 2 0.16482222 0.08241111 23.70 0.0061
‘DUONG KINH TAN NAM 2018’ 72 14:14 Thursday, September 14, 2019
The ANOVA Procedure

t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.003478
Critical Value of t ~ 2.77645
Least Significant Difference 0.1337
Means with the same letter are not significantly different.
tGrouping Mean N T
A 6.16667 3 (NPK)2

A
A 6.11333 3 (NPK)3
B 5.85667 3 (NPK)1

‘SO CANH MANG QUA NAM 2017 13 14:14 Thursday, September 14,
2019

The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
SO CANH MANG QUA NAM 2017 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square FValue Pr>F
Model 4 572.6630444 143.1657611 4.04 0.1023
Error 4 1415750444 35.3937611
Corrected Total 8 714.2380889
R-Square Coeff Var Root MSE Y Mean
0.801782 3.897807 5.949266 152.6311

Source DF AnovaSS Mean Square F Value Pr>F
K 2 18.6166222 9.3083111 0.26 0.7811
T 2 554.0464222 277.0232111 7.83 0.0414

‘SO CANH MANG QUA NAM 2017° 15
14:14 Thursday, September 14, 2019
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The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  35.39376
Critical Value oft  2.77645
Least Significant Difference 13.487
Means with the same letter are not significantly different.
tGrouping Mean N T
A 162.530 3 (NPK)3

A
B A 152.023 3 (NPK)2
B
B 143.340 3 (NPK)1
‘SO CANH MANG QUA NAM 2018”16 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9

‘SO CANH MANG QUA NAM 2018’ 17 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square FValue Pr>F
Model 4 3945137778 98.6284444 4.71 0.0814
Error 4 83.8410444 20.9602611

Corrected Total 8 478.3548222
R-Square Coeff Var Root MSE Y Mean
0.824730 2.724079 4.578238 168.0656
Source DF AnovaSS Mean Square F Value Pr>F
K 2 86148222 4.3074111 0.21 0.8223
T 2 385.8989556 192.9494778 9.21 0.0319
‘SO CANH MANG QUA NAM 2018 18 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  20.96026
Critical Value oft  2.77645
Least Significant Difference 10.379
Means with the same letter are not significantly different.
t Grouping  Mean NT
A 173.930 3 (NPK)2
A
A 177.340 3 (NPK)3
B 158.927 3 (NPK)1
‘KHOI LUONG QUA NAM 2017° 19 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
‘KHOI LUONG QUA NAM 2017° 20 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
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Model 4 0.00237778 0.00059444 0.61 0.6792
Error 4 0.00391111 0.00097778
Corrected Total 8 0.00628889
R-Square Coeff Var Root MSE Y Mean
0.378092 7.253220 0.031269 0.431111
Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.00035556 0.00017778 0.18 0.8403
T 2 0.00202222 0.00101111 1.03 0.4345
‘KHOI LUONG QUA NAM 2017° 21 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.000978
Critical Value of t ~ 2.77645
Least Significant Difference 0.0709
Means with the same letter are not significantly different.
tGrouping Mean N T

A 0.44333 3 (NPK)1
A
A 0.44000 3 (NPK)2
A
A 0.42000 3 (NPK)3
‘KHOI LUONG QUA NAM 2018* 22 14:14 Thursday, September 14, 2019
The ANOVA Procedure

Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9

‘KHOI LUONG QUA NAM 2018’ 23 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 0.00557778 0.00139444 6.61 0.0473
Error 4 0.00084444 0.00021111

Corrected Total 8 0.00642222
R-Square Coeff Var Root MSE Y Mean
0.868512 3.344424 0.014530 0.434444

Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.00095556 0.00047778 2.26 0.2201
T 2 0.00462222 0.00231111 10.95 0.0239

‘KHOI LUONG QUA NAM 2018’ 24 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05

Error Degrees of Freedom 4

Error Mean Square  0.000211

Critical Value oft  2.77645

Least Significant Difference 0.0329

Means with the same letter are not significantly different.
tGrouping Mean N T

A 0.45667 3 (NPK)3
A
A 0.44333 3 (NPK)2
B 0.40333 3 (NPK)1
‘NANG SUAT QUA TREN CAY NAM 2017’ 25 14:14 Thursday, September 14, 2019
The ANOVA Procedure

Class Level Information
Class Levels Values
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K 3123

T 3 (NPK)1 (NPK)2 (NPK)3

Number of Observations Read 9

Number of Observations Used 9

‘NANG SUAT QUA TREN CAY NAM 2017° 26 14:14 Thursday, September 14, 2019

The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square FValue Pr>F
Model 4 410.8858667 102.7214667 7.56 0.0378
Error 4 54.3599333 13.5899833

Corrected Total 8 465.2458000
R-Square Coeff Var Root MSE Y Mean
0.883159 5.074972 3.686459 72.64000

Source DF AnovaSS Mean Square F Value Pr>F
K 2 217.1104667 108.5552333 7.99 0.0401
T 2 193.7754000 96.8877000 7.13 0.0480
‘NANG SUAT QUA TREN CAY NAM 2017”27 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05

Error Degrees of Freedom 4
Error Mean Square  13.58998
Critical Value oft ~ 2.77645
Least Significant Difference 8.357
Means with the same letter are not significantly different.
tGrouping Mean N T
A 78.880 3 (NPK)3

A
B A 71310 3 (NPK)2
B

B 67.740 3 (NPK)1
‘NANG SUAT QUA TREN CAY NAM 2018’ 28 14:14 Thursday, September 14, 2019

The ANOVA Procedure
Class Level Information

Class Levels Values

K 3123

T 3 (NPK)1 (NPK)2 (NPK)3

Number of Observations Read 9

Number of Observations Used 9

‘NANG SUAT QUA TREN CAY NAM 2018’ 29 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 2244258444 56.1064611 21.22 0.0059
Error 4 10.5781778 2.6445444

Corrected Total 8 235.0040222
R-Square Coeff Var Root MSE Y Mean
0.954987 1.956089 1.626206 83.13556

Source DF AnovaSS Mean Square F Value Pr>F

K 2 187.1824889 93.5912444 35.39 0.0029

T 2 37.2433556 18.6216778 7.04 0.0489

‘NANG SUAT QUA TREN CAY NAM 2018* 30 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05

Error Degrees of Freedom 4
Error Mean Square  2.644544
Critical Value of t  2.77645

Least Significant Difference 3.6865
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Means with the same letter are not significantly different.
tGrouping Mean N T

A 85.490 3 (NPK)3
A

B A 83.390 3 (NPK)2
B

B 80.527 3 (NPK)1

‘HAM LUONG PROTEIN NAM 2017 31  14:14 Thursday, September 14, 2019

The ANOVA Procedure
Class Level Information

Class Levels Values

K 3123

T 3 (NPK)1 (NPK)2 (NPK)3

Number of Observations Read 9

Number of Observations Used 9

‘HAM LUONG PROTEIN NAM 2017’ 32 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 133386667 0.33346667 1.72 0.3058
Error 4 0.77473333 0.19368333

Corrected Total 8 2.10860000
R-Square Coeff Var Root MSE Y Mean
0.632584 14.07552 0.440095 3.126667
Source DF AnovaSS Mean Square F Value Pr>F
K 2 1.11440000 0.55720000 2.88 0.1682
T 2 0.21946667 0.10973333 0.57 0.6072
‘HAM LUONG PROTEIN NAM 2017° 33 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.193683
Critical Value of t  2.77645
Least Significant Difference 0.9977
Means with the same letter are not significantly different.
tGrouping Mean N T
A 3.3467 3 (NPK)2

A
A 3.0333 3 (NPK)3
A
A 3.0000 3 (NPK)1
‘HAM LUONG PROTEIN NAM 2018’ 34 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
‘HAM LUONG PROTEIN NAM 2018* 35 14:14 Thursday, September 14, 2019

The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 0.83631111 0.20907778 8.57 0.0305
Error 4 0.09757778 0.02439444

Corrected Total 8 0.93388889
R-Square Coeff Var Root MSE Y Mean
0.895515 5.139616 0.156187 3.038889
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Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.62615556 0.31307778 12.83 0.0182
T 2 0.21015556 0.10507778 4.31 0.1005

‘HAM LUONG PROTEIN NAM 2018 36 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.024394
Critical Value oft ~ 2.77645
Least Significant Difference 0.3541
Means with the same letter are not significantly different.
t Grouping Mean N T

A 3.1600 3 (NPK)3
A
A 3.1333 3 (NPK)2
A
A 2.8233 3 (NPK)1

‘HAM LUONG LIPIT NAM 2017° 37 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
‘HAM LUONG LIPIT NAM 2017° 38 14:14 Thursday, September 14, 2019

The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 271406667 0.67851667 9.96 0.0235
Error 4 0.27253333 0.06813333

Corrected Total 8 2.98660000
R-Square Coeff Var Root MSE Y Mean
0.908748 1.756158 0.261024 14.86333

Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.45726667 0.22863333 3.36 0.1395
T 2 2.25680000 1.12840000 16.56 0.0116
‘HAM LUONG LIPIT NAM 2017° 39 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05

Error Degrees of Freedom 4
Error Mean Square  0.068133
Critical Value of t  2.77645
Least Significant Difference 0.5917
Means with the same letter are not significantly different.
tGrouping Mean N T

A 155700 3 (NPK)3
B 145500 3 (NPK)2
B

B 14.4700 3 (NPK)1

‘HAM LUONG LIPIT NAM 2018”40 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
‘HAM LUONG LIPIT NAM 2018’ 41 14:14 Thursday, September 14,2019
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The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 176724444 0.44181111 0.50 0.7421
Error 4 355071111 0.88767778

Corrected Total 8 5.31795556
R-Square Coeff Var Root MSE Y Mean
0.332317 6.193484 0.942167 15.21222
Source DF AnovaSS Mean Square F Value Pr>F
K 2 042242222 0.21121111 0.24 0.7987
T 2 1.34482222 0.67241111 0.76 0.5261
‘HAM LUONG LIPIT NAM 2018 42 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.887678
Critical Value oft ~ 2.77645
Least Significant Difference 2.1359
Means with the same letter are not significantly different.
t Grouping  Mean NT

A 15.6800 3 (NPK)3
A
A 15.2233 3 (NPK)2
A
A 14.7333 3 (NPK)1
‘HAM LUONG DUONG NAM 2017 43 14:14 Thursday, September 14, 2019
The ANOVA Procedure

Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9

‘HAM LUONG DUONG NAM 2017’ 44 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square FValue Pr>F
Model 4 0.43213333 0.10803333 0.41 0.7957
Error 4 1.05466667 0.26366667

Corrected Total 8 1.48680000
R-Square Coeff Var Root MSE Y Mean
0.290647 16.59972 0.513485 3.093333
Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.20486667 0.10243333 0.39 0.7012
T 2 0.22726667 0.11363333 0.43 0.6769
‘HAM LUONG DUONG NAM 2017 45 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.263667
Critical Value oft ~ 2.77645
Least Significant Difference 1.164
Means with the same letter are not significantly different.
tGrouping Mean N T
3.3100 3 (NPK)3

3.0367 3 (NPK)1

>>>>
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A 2.9333 3 (NPK)2
‘HAM LUONG DUONG NAM 2018 46  14:14 Thursday, September 14, 2019
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
‘HAM LUONG DUONG NAM 2018 47 14:14 Thursday, September 14, 2019

The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 0.25917778 0.06479444 1.66 0.3171
Error 4 0.15584444 0.03896111

Corrected Total 8 0.41502222
R-Square Coeff Var Root MSE Y Mean
0.624491 6.438823 0.197386 3.065556
Source DF AnovaSS Mean Square F Value Pr>F
K 2 0.21002222 0.10501111 2.70 0.1814
T 2 0.04915556 0.02457778 0.63 0.5779
‘HAM LUONG DUONG NAM 2018” 48 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.038961
Critical Value of t  2.77645
Least Significant Difference 0.4475
Means with the same letter are not significantly different.
tGrouping Mean N T

A 3.1700 3 (NPK)3
A
A 3.0167 3 (NPK)1
A
A 3.0100 3 (NPK)2
‘TY LE THIT QUA NAM 2017 49 14:14 Thursday, September 14, 2019
The ANOVA Procedure

Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3

Number of Observations Read 9
Number of Observations Used 9
‘TY LE THIT QUA NAM 2017> 50 14:14 Thursday, September 14, 2019
The ANOVA Procedure
Dependent Variable: Y

Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 5.02326667 1.25581667 0.24 0.9015
Error 4 20.84553333 5.21138333

Corrected Total 8 25.86880000
R-Square Coeff Var Root MSE Y Mean
0.194182 3.478710 2.282845 65.62333

Source DF AnovaSS Mean Square F Value Pr>F
K 2 2.50640000 1.25320000 0.24 0.7969
T 2 251686667 1.25843333 0.24 0.7961

‘TY LE THIT QUA NAM 2017 51  14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
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NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  5.211383
Critical Value oft  2.77645
Least Significant Difference 5.1751
Means with the same letter are not significantly different.
tGrouping Mean N T

A 66.360 3 (NPK)1
A
A 65.367 3 (NPK)3
A
A 65.143 3 (NPK)2
‘TY LE THIT QUA NAM 2018* 52 14:14 Thursday, September 14, 2019
The ANOVA Procedure

Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
‘TY LE THIT QUA NAM 2018* 53 14:14 Thursday, September 14, 2019

The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 1491324444 3.72831111 2.29 0.2205
Error 4 6.49991111 1.62497778

Corrected Total 8 21.41315556
R-Square Coeff Var Root MSE Y Mean
0.696452 1.947896 1.274746 65.44222
Source DF AnovaSS Mean Square F Value Pr>F
K 2 11.06215556 5.53107778 3.40 0.1370
T 2 3.85108889 1.92554444 1.18 0.3943
‘TY LE THIT QUA NAM 2018”54 14:14 Thursday, September 14, 2019
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  1.624978
Critical Value oft  2.77645
Least Significant Difference 2.8898
Means with the same letter are not significantly different.
tGrouping Mean N T
A 66.367 3 (NPK)2
A
A 65.010 3 (NPK)1
A
A 64950 3 (NPK)3
‘TY LE HAT NAM 2017’ 14:14 Thursday, September 14,2019 55
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
‘TY LE HAT NAM 2017’ 14:14 Thursday, September 14, 2019 56
The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 10.88217778 2.72054444 1.40 0.3754
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Error 4 7.75617778 1.93904444
Corrected Total 8 18.63835556
R-Square Coeff Var Root MSE Y Mean
0.583859 6.757137 1.392496 20.60778

Source DF AnovaSS Mean Square F Value Pr>F
K 2 7.19482222 359741111 1.86 0.2691
T 2 3.68735556 1.84367778 0.95 0.4594

‘TY LE HAT NAM 2017’ 14:14 Thursday, September 14,2019 57

The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  1.939044
Critical Value of t  2.77645
Least Significant Difference 3.1567
Means with the same letter are not significantly different.
tGrouping Mean N T
A 21373 3 (NPK)2
A
A 20.643 3 (NPK)3
A
A 19.807 3 (NPK)1
‘TY LE HAT NAM 2018’ 14:14 Thursday, September 14, 2019 58
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
‘TY LE HAT NAM 2018’ 14:14 Thursday, September 14, 2019 59

The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 14.11440000 3.52860000 2.45 0.2035
Error 4 5.76520000 1.44130000

Corrected Total 8 19.87960000
R-Square Coeff Var Root MSE Y Mean
0.709994 5.802521 1.200542 20.69000

Source DF AnovaSS Mean Square F Value Pr>F
K 2 12.26580000 6.13290000 4.26 0.1022
T 2 1.84860000 0.92430000 0.64 0.5734

‘TY LE HAT NAM 2018’ 14:14 Thursday, September 14, 2019 60
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square 1.4413
Critical Value of t  2.77645
Least Significant Difference 2.7216
Means with the same letter are not significantly different.
tGrouping Mean N T

A 21.2500 3 (NPK)3
A
A 20.6800 3 (NPK)1
A
A 20.1400 3 (NPK)2

‘TY LE VO NAM 2017’ 14:14 Thursday, September 14, 2019 61
The ANOVA Procedure
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Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
‘TY LE VO NAM 2017’ 14:14 Thursday, September 14, 2019 62

The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 3.61284444 0.90321111 0.39 0.8091
Error 4 930704444 2.32676111

Corrected Total 8 12.91988889
R-Square Coeff Var Root MSE Y Mean
0.279634 11.07840 1.525372 13.76889

Source DF AnovaSS Mean Square F Value Pr>F
K 2 3.20908889 1.60454444 0.69 0.5529
T 2 0.40375556 0.20187778 0.09 0.9186
‘TY LE VO NAM 2017’ 14:14 Thursday, September 14, 2019 63
The ANOVA Procedure

t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  2.326761
Critical Value oft ~ 2.77645
Least Significant Difference 3.458
Means with the same letter are not significantly different.
tGrouping Mean N T

A 13.990 3 (NPK)3
A
A 13.833 3 (NPK)1
A
A 13.483 3 (NPK)2

‘TY LE VO NAM 2018’ 14:14 Thursday, September 14, 2019 64
The ANOVA Procedure
Class Level Information
Class Levels Values
K 3123
T 3 (NPK)1 (NPK)2 (NPK)3
Number of Observations Read 9
Number of Observations Used 9
‘TY LE VO NAM 2018’ 14:14 Thursday, September 14, 2019 65

The ANOVA Procedure
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 4 3.28704444 0.82176111 1.38 0.3807
Error 4 237791111 0.59447778 Corrected Total 8 5.66495556

R-Square Coeff Var Root MSE Y Mean

0.580242 5.559823 0.771024 13.86778

Source DF AnovaSS Mean Square F Value Pr>F
K 2 2.26595556 1.13297778 1.91 0.2622
T 2 1.02108889 0.51054444 0.86 0.4894

‘TY LE VO NAM 2018’ 14:14 Thursday, September 14, 2019 66
The ANOVA Procedure
t Tests (LSD) for Y
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square  0.594478
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Critical Valueof t  2.77645
Least Significant Difference 1.7479
Means with the same letter are not significantly different.
t Grouping  Mean NT
143100 3 (NPK)1

13.8000 3 (NPK)3

>>>>>

13.4933 3 (NPK)2
A 134933 3 (NPK)2
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PHU LUC 4: HINH ANH TRIEN KHAI THi NGHIEM

B0 GIAO DYC VA BAO
TRUGNG DAI HOC TAY N

TAI TINH DAK LAK

Can bi husdng din: TS, Trinh D Mink
TS, Phan Van Tan

k""‘““ citu sinh: Nguyén An ! quh,‘é 3

Hinh 2: Can b huéng din thim thi nghiém cung chii vuon
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Hinh 4: ciy bo sau bén phan lin 2
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Hinh 6: LAy miu la
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Lo W
Hinh 7: Po dém chi tiéu qua

Hinh 8: Po dém chi tiéu qua
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Hinh 10: Lanh dao Khoa NLN tham thi nghiém
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Chuan bi ho trong bo | P8 Bon phan bo

Hinh 12: Bo trong méi
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& Quét voi phong bénh EEMTia canh tao tan KTCB §

e B, - . v
8, VA

Hinh dnh 13. Ky thuat canh tac bo

Hinh anh 14. Ghép cai tao bo

! i

Hinh anh 15. Trai mot s6 giong bo dién hinh tai Pik Lak
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Hinh anh 16. M



P46

Hinh 4dnh 18. Bo’ xen vudn tiéu va bo xen vuon ca phé
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San pham bot bo

Hinh anh 20. San pham bot bo déng géi
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Hinh anh trai bo
Hinh anh 21. Trai bo khi tiéu thu

Hinh anh 22.Tia canh, tao tan cho bo (Giai doan KTCB)
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’ Dong he‘lhg bo (RGN Vi cluyén bo

Hinh 4dnh 23. Tiéu thu bo trai
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