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TOM TAT

Diéu thu¢c nhém nhiing ciy trong lau nam chi luc, c6 gid tri xudt khu 16n & Viét Nam. Tuy nhién, cdc nghién
ctiu vé ky thudt bon phén thong qua nudc tudi con han ché. Thi nghiém dugc tién hanh & hai tinh Binh Duong va
Dong Nai trong 2 nam. Trong nghién ctiu nay da so sdnh 8 hgp cac miic phan khodng (3 mutic dam 120, 160 va 200
kg N, 1 mtic lan 90 kg P,O, va 3 miic kali 60, 90, 120 kg K O/ha). Két qua cho thdy st dung phian bén qua nudc tugi
c6 thé nang cao ning sudt, hiéu qua kinh té tii 3,84 - 17,38 tri¢u/ha/ndm va co thé tiét kiém dugc 25% N va 33% K,O
so v6i phuong phép bén phin qua dit. Pong thai, khi ting ham lugng N bon cho di€u ¢6 xu hudng thay d6i ham
lugng potein, chit béo, dudng tng s6, tinh bot trong hat, trong khi kali khéng cé anh hudng rd rét dén chit lugng
hat diéu. Mtic phan bon phit hgp st dung qua nué6c tudi cho diéu thoi ky kinh doanh 1a 160 kg N + 90 kg PO, + 90

kg K,O hodc 160 kg N + 90 kg PO, + 120 kg K,O/ha/ndm.

T khoa: Diéu, phan khoang, hiéu qua kinh té, bon phéan qua nuée tudi

1. PAT VAN DPE

Bén phéan qua nuéc tuéi dang dugce ap dung phd
bién & nhiéu nudce trén thé gi¢i nhim tiét kiém nudc
tudi, nang cao hiéu qua st dung phan boén (Hagin et
al., 2002). Hién nay, t6ng dién tich dit canh tic trén
thé gidi dugc 4p dung cdng nghé tudi tiét kiém két
hgp v6i phan bon ngay mot ting nhanh (khoang 6
triéu ha) va ngay cang phd bién & nhiing nudc co
nén nong nghiép phat trién, trinh d6 cong nghé cao
va doi hoi chdt lugng nong san khat khe (Sne, M,
2006). Hiéu sudt st dung N 1a 95%, PO, - 45% va
K,O - 80% khi dugc st dung qua nudc tudi, trong
khi bén phan qua dat tuong ting N - 30 - 50%, P,O, -
20% va K, O - 60% (B. C. Biswas, 2010). Hiéu qua st
dung nudc tudi cé thé dat 90%, lugng phan bon ¢
thé tiét kiém dugc 15% tai Thai Lan.

Tai Viét Nam, diéu thuéc nhom nhiing ciy tréng
lau ndm cha luc, mang lai gia tri xu4t kh4u I6n cho
nganh ndéng nghiép. Tuy nhién, trong san xuit diéu
c6 nhiéu yéu t6 han ché nhu: Diéu cha yéu dugc
trong trén dat xdu, ngheo dinh dudng, theo phuong
thiic quang canh, cay giéng thyc sinh, it ting dung
tién bo ky thuat, dién tich diéu gia cdi 16n,... (Vién
Khoa hoc Ky thuit Nong nghiép mién Nam, 2014).
Ngoai ra, trong nhiing nam gén day con chiu nhiéu
tac dong tiéu cuc tii bién d6i khi hiu, dic biét cac
hién tugng han hén, thiéu ngudn nudc tudi (Nguyén
Vin Hoa, 2014). D€ ning cao ndng sudt, chit lugng
va san xudt bén viing, thich ung véi nhiing tac dong
tiéu cuc cta bién ddi khi hau, viéc nghién ctu ép

dung bién phap bén phan qua nudc tudi tiét kiém
trong tuong lai gin 1a rdt cin thiét, ddc biét véi cac
cdy trong c6 nhu cau nudc va phin bén 16n.

Trong nghién ctiu nay, anh hudng cta liéu lugng
phan khoang st dung qua nudc tudi tiét kiém dén
néng sudt, chit lugng va hiéu qua kinh té ctia cay
diéu vung Dong Nam b dugc thuc hién.

I1. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- bat: bat xam bac mau (tinh Binh Duong va
Dong Nai).

- Cay tréng: Diéu ghép (AB 05 08) thoi ky kinh
doanh, mat d¢ trong 208 cay/ha.

2.2. Phuong phéap nghién ctiu

- Hé thong tudi: Thiét bi tusi, dudng dng nho
giot bu dp cong nghé Netafim - Israel, khodng cich
gilia cdc mat tudi 50 cm, luu lugng 1,06 lit/mit/gig,
dam bao phan b6 lugng nudc tai cdc vi tri trén rudng
la d6ng nhét, lugng nudce 250 lit/gbc/ cho 1 lan tudi
vé mtia kho véi chu ky tudi 20 ngay/lan va 60 - 80 lit/
gdc/1 1an tudi vé muia mua (du lugng nudc d€ bén
phén), chi tudi khi bon phan hodc khd han kéo dai
hon 20 - 25 ngay khong mua.

- BG tri thi nghiém: Theo khdéi ngau nhién day du
2 yéu t0: 2 loai va 3 muc phén bon, dién tich 6 thi
nghiém 288 m?/6 (6 cy) x 10 CT x 3 14an 13p = 8.640
m?*/diém.

' Vién Thé nhudng Néng hoa, Vién Khoa hoc Noéng nghiép Viét Nam
2 Trung tdm Nghién cttu va Phét trién Diéu, Vién Khoa hoc Nong nghiép mién Nam
3 Trung tdm Nghién cttu Dét, Phin bén va Moi trudng phia Nam, Vién Thé nhudng Nong hoa.
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- Phuong phdp thu hoach: Ning suét thuc thu
dugc thu toan bd 6 thi nghiém.

- Chi tiéu theo doi: Mot s8 tinh chat dat trudce khi
thi nghiém, cac chi tiéu sinh trudng, phét trién, ning
sudt thyc thu va hiéu qua kinh té.

- Cong thtic thi nghiém:

Bang 1. Cong thic thi nghiém phan khoang
st dung qua nudc tudi cho diéu

TS hgp cac miic phan bon (kg/ha)
Cong thic

N P,0. K,0
CT1 120 90 60
CT2 120 90 90
CT3 120 90 120
CT4 160 90 60
CT5 160 90 90
CTé6 160 90 120
CT7 200 90 60
CT8 200 90 90
CT9 200 90 120
CT10 160 90 90

Ghi chii: Tty CT1 dén CT9 phan khodng dugc sit dung
qua hé thong tudi. CT10 phdn khodng dugc bén qua dit
vi dang dam uré (46% N), lan supe (16,5% P,0,), kali
clorua (60% K,0), dudc chia 2 ldn bon, lan 1 (thang 5)
60% N+ 60% P,0, + 40% K,0; ldn 2 (thdng 10) 40% N+
40% P,0,+ 60% K.,O, ligng nudc, so lan tudi cho CT 10
tuong tu nhu cdc CT khdc. Dang phan bén duoc sit dung
qua hé thong tuéi dam uré (46% N), mono amén phot
phdt (61% P,O_ va 12% N) - (NH,H,PO,), kali clorua
(60% K,0), s6 ldn va ty l¢ bon theo nudc tudi: Lin 1

(thdng 5): 40% N + 40% P,O, + 20% K,O; ldn 2 (thdng
7): 20% N + 20% PO, + 20% K,0; ldn 3 (thdng 10): 20%
N +20% P,0, + 20% K,O; ldn 4 (thdng 12): 20% N + 20%
P,0, vi 40% K.0.

2.3. Dja diém va thoi gian nghién ciu

Nghién ctiu dugc thuc hién tu thing 3 nim
2015 dén thdng 3 ndm 2017 tgi xa An Vién, huyén
Trang Bom tinh Pong Nai va thi xa Bén Cat, tinh
Binh Duong.
2.4. Phuong phap phén tich va xt ly s6 liéu

- Phuong phap phan tich: pH,, OC,N,PK tong
s6, P,O,, K,O dé tiéu, CEC, Ca**, Mg'* theo TCVN
va SO tay phan tich Dat Phan bén Cay trong cua
Vién Thé nhudng Nong hoa.

- Phuong phdp xu ly s6 liéu: Bing phdn mém
SPSS va Excel.

IIL. KET QUA VA THAO LUAN
3.1. Pac diém tinh chat dit trudc thi nghiém

Két qua phan tich dat trudc thi nghiém (bang 2)
cho thdy: Dt rat chua, ham lugng hiiu co trong dét
thdp (OC < 0,9%); dam, lan va kali t6ng s6 déu &
muc rat nghéo (N: tit 0,045 - 0,053%; P,O, tti 0,013
- 0,035%; K,O i1 0,01 - 0,02%); lan dé tiéu thap; kha
nang trao d6i cation cua dat déu & mtic thdp (4,4 -
6,6 me/100 g d4t). Ham lugng Ca** va Mg déu &
muc thap. Tém lai, d6i v4i d4t xam bac mau, mic
du da c6 su tich liy dinh duéng do dugc bén phan
qua thoi gian canh tdc, nhung dat déu c6 dic diém
chua, kha nidng hép thu thip, ngheéo dinh duéng ca
da lugng va trung lugng.

Béng 2. Két qua phan tich dat trudc tai cic diém thi nghiém

fhia g b as pH ocC N P,0; K,0
Ky hiéu/chi tiéu :
H,0 KCl (%)
Binh Duong 4,54 3,58 0,783 0,053 0,034 0,01
Dong Nai 4,35 3,55 0,739 0,045 0,013 0,02
L 1sA LR P,0; K,0 Ca Mg CEC
Ky hiéu/chi tiéu
mg/ 100 g me/100 g
Binh Duong 11,79 1,60 0,53 0,19 6,6
bong Nai 2,13 1,20 0,31 0,14 4,4

3.2. Anh huéng ctia phan khoang sii dung qua
nudc tudi dén diéu tai Binh Duong, Pong Nai

bé lya chon t6 hgp phan khodng phu hgp qua
nudc tudi cho diéu, két qua duge danh gid riéng ré su
anh hudng clia tling miic dam, kali va déng thoi tac
dong véi nhau dén nédng sudt diéu (Bang 3) cho théy:

- Trén cung lugng kali 60 kg K,O/ha CT 1, 4, 7,
khi ting lugng dam tti 120 1én 160 kg N/ha thi ning
sudt tang 245 kg/ha/vy, néu tiép tuc tang luong N
boén 1én 200 kg/ha thi nang sudt khong ting so véi
mtuic bén 160 kg N/ha tai diém Binh Duong. Trong
khi d6 tai diém Doéng Nai, khi thay d6i lugng phan
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dam bén ning sudt déu c6 xu hudng ting va cé sai
khéc y nghia thong ke.

- Trén cung lugng kali 90 kg K,O/ha CT2, 5, 8,
néng sudt déu tang khi tang lugng N bon (285 - 403
kg/ha) va déu co sy sai khac c6 ¥ nghia tai diém
Binh Duong. Bén canh d¢, tai diém Pong Nai nang
sudt chi ting va c6 su sai khdc gitia mdc bén 120 kg
N so v6i 160 va 200 kg N (ndng suit ting ti 140 -

152 kg/ha). Cac miic Céc miic kali bén
- Trén cung luong kali 120 kg K,O/ha CT3, 6, 9, dam bén (kg K,O/ha/nim)
tai diém Binh Duong néang sudt tang c6 y nghia khi (kg N/ha/ndm) 60 20 120
lugng N tang tit 120 lén 160 kg N/ha, néu tiép tuc Tai Binh Duong
tang luong phan dam thi ning sudt c6 taing nhung 120 1188 1176 1264
khong c6 ¥ nghia thong ké, tham chi cé xu huéng
A . 160 1433 1461 1571
giam khi bén 200 kg N tai diém Dong Nai.
. , , , A, , , 200 1433 1579 1601
Khi so sanh cac muc kali trén cdc miic dam bén .
khdc nhau (bang 3) cho théy: Cve 7,0
- Trén cing mic dam bén 120 kg N/ha CT1, 2, 3, LSD s 99,0
khi tang lugng kali bén tii 60 1én 90 kg K,O/ha tai ca Tgi Dong Nai
hai diém (Binh Duong va Pong Nai) ndng suét cé su 120 900 943 1013
liailkll}écll%éfg Izéof’ nghia. Ticp e tég{g hégfllg I;<h"gl 160 1004 1083 1178
aien 129 kg 1,9, so vl cong thtie bon 60 kg B, 200 1082 1095 1126
nang sudt ting tuong Gng trén hai dja diém la 76 va
113 kg/ha, tuy nhién, gifta 2 mic bon 90 va 120 kg V% 7.4
K,O c6 su khdc biét vé nang suit khong déng ké. LSD 77,1

- Trén cung muc dam bon 160 kg N CT4, 5, 6,
khi tang lugng kali bon tii 60 1én 90 kg K,O/ha nang
sudt it tang, tuy nhién khi lugng bon tang tii 90 1én
120 kg/ha ning suit déu tang manh & ca hai diém
thi nghiém.

- Trén cung muc dam bén 200 kg N CT17, 8, 9,
nang sudt chi ting va sai khac c6 y nghia khi tang
lugng kali bon tli 60 1én 90 kg K,O/ha & Binh Duong.
Khi ting Iugng bén lén miic 120 kg K,O/ha, sy khac
biét vé ning suét cling chi thé hién ro gitia cong thic
boén 60 va 120 kg K O & Binh Duong.

Danh gid chung, dam c6 dnh huéng 16 rét dén
nang sudt diéu trén ca hai diém nghién ctiu, dic biét
khi lugng ph4n dam bén tang tu 120 kg 1én 160 kg
N/ha va néng suit hau nhu khong tang khi lugng

bén ting 1én mic 200 kg/ha. Trong khi d6, lugng
kali bén cho ndng suit cao nhét hau hét & mic bén
90 kg K,O/ha va khi dugc két hop véi miic N bén
160 kg N/ha.

Bang 3. Anh hudng ctia dam va kali dugc sit dung
qua nudc tudi dén nang sudt diéu tai Binh Duong
va bong Nai (néng sudt trung binh caa hai nam, kg/ha)

bédnh gia tic dong ctia phuong phdp st dung
phan khodng dén ning suit diéu (bang 4) cho théy:
Véi cung lugng phan khoang st dung (CT5 va
CT10) nhung dugc st dung qua nudc tudi cho nang
sudt tang tu 278 - 328 kg/ha (tuong tGng tu 28,93 -
34,53%) so v6i phuong phap st dung qua dat.

Dboéng thoi khi gidam 25% lugng N va 33% lugng
K,O (CT 1) va dugc st dung hoan toan qua nudc
tudi van c6 thé dat dugc nang sudt ti 901 kg (tai
Doéng Nai) dén 1.188 kg/ha (tai Binh Duong), ting
55,0 - 96,0 kg/ha so v6i CT 10 (mdc du khong sai
khac c6 y nghia thong ké). Do vy, viéc sti dung phan
bén qua nudc tudi co thé tiét kiém dugc 25% N va
33% K,0.

Bang 4. Anh hudng ctia viéc st dung phén khoéng qua nuéc tusi dén ning sudt diéu tai Binh Duong va Dong Nai

Binh Duong Dong Nai
Cong thiic Ning sudt So sanh v6i CT 10 Ning suit So sanh v6i CT 10
(kg/ha) kg/ha % (kg/ha) kg/ha %
CT1 1188 55,0 4,85 901 96 11,89
CT5 1461 328,0 28,93 1083 278 34,53
CT 10 1133 805
CV% 7,0 7,4
LSD, 99,0 77,1

Ghi chii: Lugng phan bén CT1va CT 2 la 120 kg N + 90 kg P,O, + 60 kg K,O va 160 kg N + 90 kg P,O_ + 90 kg K,O
duigc bén hoan toan qua nudc, CT 10 160 kg N + 90 kg P,0, + 90 kg K,O duigc bén hoan toan qua ddt.
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Két qué theo doi, ddnh gid anh hudng ctia phan
khoang st dung qua nudc tudi (bang 5) cho théy:

- Khi ting lugng N st dung qua nudc tudi cho
diéu CT (1,2,3) so vdi CT (4,5,6) va CT (7,8,9) ¢o
xu hudng ting ham lugng potein, chit béo, duong
tong s, tinh bot trong hat diéu khi tang lugng phan
N boén, trong khi thay d6i khong r6 rang duong khi

hoa tan, chét xo va tro tdng sé.

- Khi ting lugng kali st dung qua nudc tuéi cho
diéu CT (1,4,7) so v6i CT (2,5,8) va CT (3,6,9) khong
théy c6 sy thay d6i ro rét vé ham lugng protein, chét
béo, dudng tong s6, duong khi hoa tan, chit xo tong
s8, tinh bot va va tro tong so.

Bang 5. Anh huéng ctia phan khodng st dung qua nuéc tudi dén chit lugng diéu

Don vi tinh (%)

Cong thic = Protein Chit béo E)ﬁgz’é Dﬁg:gti:lﬁ S;ljgt Zg Tinh bdt tfiggosé
CT1 21,26 41,74 4,20 0,01 6,12 6,18 2,38
CT2 22,53 42,06 4,15 0,01 5,82 6,05 2,35
CT3 20,95 46,63 4,19 0,01 5,67 5,94 2,49
CT4 21,16 43,19 4,05 0,01 5,52 5,70 2,56
CT5 21,80 42,11 423 0,01 4,17 6,22 2,42
CTe 22,05 44,35 4,25 0,01 5,63 6,12 2,64
CT7 20,43 46,24 4,29 0,01 5,92 7,28 2,46
CT8 23,33 46,52 4,26 0,01 6,28 7,54 2,57
CT9 21,74 43,76 4,20 0,01 7,83 9,77 2,45
CT 10 22,08 42,40 4,20 0,01 5,60 5,08 2,35

banh gia hiéu qua kinh t€ (bang 6) cho thay: t6
hgp cdc miic phan khodng khdc nhau st dung qua
nudc tudi da lam ting thu nhép 3,8 - 17,3 triéu dong/
ha/nam (tuong tng ting 10,4 - 47,0%), lgi nhuan dat
dugc cao nhat khi bon phan § CT6: 160 kg N + 90 kg

P,O, + 120 kg K,O/ha. Khi so sdnh véi ciing lugng
phan bon nhung & hai phuong thic st dung khac
nhau (CT5 va CT10) c6 thé thay viéc st dung phin
bén qua nudc tudi da cho lai thuén tang 13,2 triéu
dong/ha so véi bon qua dat.

Bang 6. Anh hudng cia cac miic phan khoéng khac nhau st dung qua nuéc tuéi
dén hiéu qua kinh t€ cta diéu tai Binh Duong va Dong Nai

Tong thu T(‘iflg d,li Lai thuin Téng so v6i PC (CT 10)
Cong thiic phin bén
(dong) (dong) (%)

CT1 46.996.500 6.178.646 40.817.854 3.847.061 10,4
CT2 47.673.750 6.271.167 41.402.583 4.431.789 12,0
CT3 51.243.750 6.711.167 44.532.583 7.561.789 20,5
CT4 54.840.000 6.613.776 48.226.224 11.255.430 30,4
CT5 57.236.250 7.053.776 50.182.474 13.211.680 35,7
CTe6 61.850.625 7.493.776 54.356.849 17.386.055 47,0
CT7 56.598.750 7.396.385 49.202.365 12.231.572 33,1
CTS38 60.167.813 7.836.385 52.331.428 15.360.634 41,5
CT9 61.377.075 8.276.385 53.100.690 16.129.897 43,6
CT 10 43.605.000 6.634.207 36.970.793

Ghi chii: Gid uré 9.000 d/kg, lan supe 4.500 d/kg, kali clorua 8.800 d/ka, diéu 45.000 d/kg, MAP 20.000 d/kg. Chi

phi khdu hao hé thong tudi 2,5 triéu/ ndm.
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Tém lai, vé€ nang sudt va hiéu qua kinh té t6 hop
phéan bon pht hgp dugce st dung qua nudc tudi cho
diéula 160 kg N + 90 kg P,O, + 90 kg K,O hodc 160
kg N + 90 kg P,O, + 120 kg K,O/ha/nam. Tuy nhién,
néu can cti vao tinh chat dat, tiém nang nang sudt ctia
nhiing giong diéu cao san va dic diém thoi tiét-khi
hau ca tling ndm thi lugng dam bon c6 thé duge
diéu chinh boén tii 160 kg N/ha dén 200 kg N/ha.

IV. KET LUAN VA DE NGHI

4.1. Két ludn

- Pam dugc st dung qua hé thong tudi cho cay
diéu & thoi ky kinh doanh déu anh hudng nhét dinh
dén nédng sudt, ting ro6 (207 kg hat/ha) khi tang
lugng bon N tir 120 1én 160 kg N/ha, néu lugng N
bon tiép tuc tang tir 160 kg 1én 200 kg N/ha thi nang
sudt khong tang. C6 xu huéng thay d6i ham lugng
potein, chit béo, dudng téng s6, tinh bot trong hat
diéu khi tdng lugng N bon.

- Kali dugc stt dung qua hé théng tudi anh hudng
dén néng suit diéu, ting 49 - 119 kg/ha/vy khi tang
miuic bon i 60 kg K,O Ién 90 kg K,O va tii 60 kg
lén 120 kg K,O/ha (tuong Gng ting nang suat 4,2
-10,1%), gitia miic bon 90 kg va 120 kg KO néang
sudt c6 tang nhung khong c6 y nghia thong keé. Kali
khong anh hudng r6 rét dén chat lugng dicu.

- Stt dung phan bon qua nudc tudi c6 thé lam
ting nang sudt di€u va lai thuan 3,84 - 17,38 triéu
doéng/ha/ndm, dong thai cé thé tiét kiém dugc 25%
N va 33% K,O so v6i phuong phdp bén qua dat.

4.2. D& nghj

T6 hgp phan khodng phtt hgp dugc sti dung qua
nudce tudi cho dieu la 160 kg N + 90 kg P,O, + 90 kg
K,O hodc 160 kg N + 90 kg P,O, + 120 kg K,O/ha/
nam, tuy nhién can ct vao tinh chat dat, tiém nang
nang sudt cta giéng, tudi cay thi lugng dam bon cé
thé tang dén 200 kg N/ha.
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Effect of chemical fertilizer through drip irrigation on cashew quality
and yield in the South East Region of Viet Nam

Abstract

Nguyen Duc Dung, Nguyen Xuan Lai, Nguyen Quang Hai,

Nguyen Duy Phuong, Nguyen Dinh Thong,
Vu Dinh Hoan, Tran Cong Khanh, Lam Van Ha

In Vietnam, cashew is a major and perennial crop which has exporting high value. However, studies on technique of
fertilizing through irrigation water for cashew (Fertigation) are still limited. The study experiment was conducted
in Binh Duong and Dong Nai provinces during 2 years. Fertilizer treatments consisted of 3 nitrogen levels of 120,
160 and 200 kg N/ha, 1 phosphorus level of 90 kg P,O,/ha and 3 potassium levels of 60, 90 and 120 kg K,O/ha.
The results showed that the use of fertilizers through irrigation water could increase cashew yield and economic
efficiency from 3.84 to 17.38 million VND/ha/year, and could save 25% N and 33% K,O compared to fertilizing
directly to soil. Increasing the N content of fertilizer tended to change the content of potein, fat, sugar content,
starch of cashew nut, whereas potassium had no significant effect on the quality of cashew nut. The appropriate
fertilizer dose recommendation for fertigation is 160 kg N + 90 kg P,O, + 90 kg K O or 160 kg N + 90 kg P,O, +
120 kg K, O/ha/year.

Key words: Cashew, chemical fertilizer, economic efficiency, fertigation, injection of fertilizers
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