KHOA HOC CONG NGHE

UNG DUNG MO HINH QUEFTS TRONG UGC BOAN
NANG SUAT TIEM NANG VA HIEU QUA HAP THU N, P,
K CHO CAY LUA TREN DAT PHU SA VA DAT PHEN O
PONG BANG SONG CUU LONG

TOM TAT

L& Vian Dang!, Ngd Ngoc Hung!

Nghién cttu duoc thuc hién nham danh gia hiéu qua hap thu (internal efficiencies - IE) ctia N, P, K cho cay
lta trong trén dat pheén va phu sa @ DPBSCL. Thi nghiém duoc thuc hién vao vu dong xuan (BX) 20162017
va vu he thu (HT) 2017 trén 2 nhém dat phén va pht sa & DPBSCL. Co s& dit lieu dau vao duoc stt dung bao
gbdm: nang sudt hat (dm do 14%), téng sinh khai va hap thu duong chat N, P, K cda lta (n=600), mo hinh
QUEFTS (Quantitative Evaluation of the Fertility of Tropical Soils) duoc str dung cho wéc doan nang sudt va
IE tir cac dir liéu nay. Két qua udc doan tir mé hinh QUEFTS cho thdy, hiéu qua hap thu duong chat giita N,
P va K dat can bing & ti 1é va muc t6i vu (IE) 1a: 68 N - 357 P- 67 K (kg hat/kg), trong khoang can bang nay
nang suat hat gia ting mot cach tuyén tinh véi luong hap thu N, P, K khi nang suat dat khoang 50-60% tiém
nang nang suat. Khi nang suit cang vuot xa khai 4 tan thi hiéu qua hap thu duong chat N, P, K cang giam.
& vu dong xuan ning sudt lia tiém nang (Ymax) trén dét phu sala 9,0 tdn/ha va trén dét phen 1a 7,0 tdn/ha.
& vu he thu Ymax ctia hai loai dat nay dat thap hon so v6i dong xuan. Tuy nhién trong cung vu hé thu, su
chénh léch vé Ymax gitta dat phu sa (7,0 tdn/ha) so véi dat phén (6,5 tdn/ha) 1a khong 16n.

Tukhoéa: Liia, mo hinh QUEFTS, hap thu N, P, K, hiéu qua hap thu (IE), dit phen, dat phu sa.

1. M0 DAY

Viét Nam la mot trong nhitng nuéc xuat khau laa
gao quan trong trén thé gioi (Demont va Rutsaert,
2017). San xuat laa déng vai tro quan trong trong
phat trién kinh té€ & cac ving nong thon cua Viét
Nam (Thanh, 2016). Dong bang song Ctru Long 1a
mot ving san xuat lua quan trong, dong gép hon 50%
téng san luong lua toan quéc (Thanh, 2016). Trong
nhitng nim gan day, ning suat lta c6 khuynh huéng
suy gidm va tang chi phi dau vao. Tham canh laa véi
ba vu trong nam va st dung qua muic phan hoa hoc
da 1am suy thoai dat (Linh et al., 2015). Cai thién
ning sudt laa trong khi gidm luong phan héa hoc 1a
mot trong cac van dé vu tién hang dau. Truéc day,
khuyén c4o boén phan chi dua vao hép thu cta cay
trong dan dén mat can bing gitta lwong phan bon va
yéu cau duong chat thyc té cta cay trong (Witt et al.,
1999). Bén canh d6, phan 16n khuyén cdo quan ly
dinh duong bé qua méi quan hé gitra cac dinh duong
khoang va chi tap trung vao mot nguyén to don 1é
(Das et al., 2009). Xac dinh phan bén cho cay trong
phai phu thuoc vao ngudén cung cip dinh duong tir
dat ban dia va hdp thu dinh duong cta cay trong

! Khoa Néng nghiép, Truong Pai hoc Can Tho
Email: lvdang@ctu.edu.vn

(Sattari et al., 2014). Dé gidi quyét cac van dé tréen,
bon phan cho céay lua nén dua vao cac phuong phap
dinh luong nhu st dung mo6 hinh mo6 phong (Pathak
et al, 2003). M6 hinh QUEFTS (Quantitative
Evaluation of the Fertility of Tropical Soils) duoc dé
xudt va phat trién béi Janssen et al. (1990). Muc tiéu
chinh ctia m6 hinh 1a x4c dinh nhu cau dinh duong
cla cay trong & cac khoang nang suat khac nhau. Mo
hinh da duoc st dung dé xac dinh luong phan bén
cho bap & Trung Quoc va Nigeria (Jiang et al., 2017;
Shehu et al., 2019), lia & An Do (Das et al., 2009).
Ngoai ra, QUEFTS ciing duoc st dung cho quan ly
bon phan N, P, K trén cay khoai lang va khoai mi
(Kumar et al., 2016; Ezui et al., 2016). Dé tai duoc
thuc hién nhim muc tiéu: danh gia hiéu qua hap thu
dinh duong N, P, K cho cay lua trong trén dat phén
va phu sa @ PBSCL dua vao moé hinh QUEFTS.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vatlieu

Thi nghiém duoc thuc hién vao vu dong xuén
20162017 va vu he thu 2017 trén 2 nhém dat phén va
phu sa @ PBSCL. Nhom dat phén: Phung Hiép, Hon
bat, Thap Muoi, Long My, Cai Lay; nhom dat phu sa:
Gidng Riéng, O Mon, Binh Minh, Cho Méi, Thoi Lai.
O mbi dia diém co6 6 ruong thi nghiem.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2021 3



KHOA HOC CONG NGHE

Giong lua st dung cho thi nghiém 1a giéng lua
OM 5451. Phan bén st dung cho thi nghiém: uré
(46% N), supe lan (16% P,0;) va kali clorua (60%

Thi nghiém nong ho (on farm-research) duwoc
thuc hién trén 2 nhom dat: phén va phu sa, véi 60
ruong nong dan trén hai vu déng xuan 2016-2017 va

K20) .

2.2. Phuong phap nghién ciru

2.2.1. Bo tri thi nghiém

he thu 2017, méi nhém dat c6 30 rudong, méi rudng la
mot 1an 1ap lai. Cac nghiém thic thi nghiém duoc
trinh bay trong bang 1.

Bang 1. Nghiém thitc thi nghiém

STT | Nghiém thic Mo ta
1 NPK Lo bon day da (N, P, K): phan dam, lan va kali duoc boén theo lwong khuyén cao
dé ddm bao rang nhitng dinh duong nay khong lam gioi han nang suét.
Lo khuyét kali (0-K): khong bon phan kali, nhung phan dam va 1an van duoc bén
2 NP dt dé dam bao rang nhitng dinh duong da luong ngoai kali khong 1am gi6éi han
ning suat.
Lo khuyét 1an (0-P): khong bon phan lan, nhung phan dam va kali van duoc bon
3 NK da dé dam bdo rang nhitng dinh duong da lwong ngoai 1an khong lam giéi han
nang suat.
Lo khuyét dam (0-N): khong bon phan dam, nhung phan 1an va kali van dwoc bon
4 PK dt @€ dam bao rang nhing dinh dudng da luong ngoai dam khong lam giéi han
ning suat.
Lo bon phan NPK theo cong thic cia nong dan tai vung nghién ctu, duoc xac
5 FFP . N N B A "
dinh nho vao diéu tra lugng phan bon trong 2 nam gan nhat.

2.2.2. Cong thiic vd thoi gian bon phan cho thi
nghiém
Bang 2. Thei ky va liéu luong phan bén cho thi

nghiém
-y Luong phéan (%)
Ngay bon N P,0. K0
10 NSKS 30 100 50
20 NSKS 40 0 0
40 NSKS 30 0 50

NSKS: Ngdy sau khi sa

Cong thic phan bon cho thi nghiém vy dong
xuan: 100 N - 40 P,0; - 30 K,0 va vu he thu: 80 N -
60 P,0;5 — 30 K,0 (kg/ha). Déi voi 16 nghiem thuc

b6n phan theo cong thic ctia néng dan duoc xac
dinh tir két qua diéu tra lwong phan bén ctia nong
dan trong 2 nam gan nhat; luong phan boén duoc xac
dinh & vu déng xuan: 120 N - 65 P,O; — 35 K,O va vu
heé thu: 100 N - 55 P,O; — 30 K,O (kg/ha). Thoi gian
va liéu luong bon phan duogc trinh bay trong bang 2.
2.2.3 Phuong phap thu va phan tich mau rom va hat

Trén méi 16 thi nghiém ldy ngau nhién khoang
20 cay bao gém (than, 14, hat). Mau sau khi thu thap
duoc dé vao tui gidy co 16 thoat hoi va sdy kho & 70°C
dén khi khéi luong khong thay d6i. Phuong phap xac
dinh ham luong N, P, K ¢6 trong rom va hat lua duoc
trinh bay trong bang 3.

Bang 3. Phuong phép x4c dinh N, P, K cé trong rom va hat laa

Duong chat Cong pha mau Phuong phap x4c dinh*
N 6 g salicylic axit + 18 ml nudc khir|Chung cat Kjeldhal
P khoang + 100 ml H,SO, 96%, H,O, duoc|So mau trén quang phé
K stt dung dé oxy hoa Do trén may hap thu nguyeén tit

Ghi chi: Theo phuong phap cua Walsh and Beaton (1973).

22.4. Mot sé théng sé st dung trong moé hinh
QUEFTS

Theo Sattari et al. (2014) cac thong s6 duoc st
dung trong m6 hinh QUEFTS bao gom: IE (Internal

Efficiency), RIE (Reciprocal Internal Efficiency), HI
(Harvest Index) va Hlypx (Nutrient Harvest Index).

Hiéu qua hdp thu duong chat (IE): 1a ning suit
hat tinh bang kg/ha (do 4m 14%) duoc tao ra trén
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lwong téng hdp thu duong chat N, P, K tuong tng
(sinh khoi kho).

[Ensp/k =

Unrpx
Hiéu qua hap thu dudng chat nghich ddo (RIE):
1a lwong téng hap thu dudng chat (sinh khéi kho)
can thiét dé san xuat 1.000 kg hat.

Unrpx
¥

RIEn/e/ = X 1000

Chi s6 thu hoach (HI):
— &?
DM
Chi s6 thu hoach ctia dudng chat (HIypk) cho
timng duong chat:

Ynrx
NPK

Hlnses =

Trong dé: Y 1a nang sudt hat; DM la téng sinh
khéi kho; Yy, p, k 1a ham lugng N, P va K tich lay
trong hat tuong ung; Uy, p, k la tdng hdp thu N, P va
K tuwong ting.

2.2.5. Xay dung va phat trién mo hinh QUEFTS

Xay dung va phat trién mo hinh QUEFTS duoc
thuc hién theo tai liéu nghién ctru ctia Sattari et al.
(2014), gdm 4 budc chinh. Cac budc thuce hién duwoc
mo ta ngan gon nhu sau:

(i) Sang loc bo dir lieu dau vao: cac yéu to gioi
han béi cac tac nhan sinh hoc va phi sinh hoc sé bi
loai trit. Do d6, chi s6 thu hoach thap hon 0,4 sé phai
loai bo truéc khi dua vao st dung trong mo hinh
QUEFTS.

(i) X4c dinh duong bién giita ning suat hat va
hap thu duong chat. Do déc ctia hai duong bién sé
dai dién cho tich liy téi da (maximum accumulation:
a) va hoa loang t6i da (maximum dilution: d) ctaa
tirng nguyén to cu thé.

(iii) Mo phong duong cong (parabol) bing
phuong trinh tuyén tinh nhu cau hap thu duong chat
cta N, P, K tai diém can bang & cac khoiang ning
suat tiém nang khac nhau.

(iv) Xac dinh nhu cau hép thu dinh duong N, P,
K cho céc ning suat muc tiéu cu thé.

2.2.6. Xur Iy va danh gid so'liu

Phan mém Microsoft Excel version 2010 duoc st
dung dé tdng hop, tinh toan s6 liéu va vé do thi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mot s6 théng s6 ddu vao ctia mé hinh
QUEFTS

3.11. Ning suat, ham lrong va hap thu dinh
duong cua lia

Bang 4. Cac dit lieu d4u vao clia mo hinh QUEFTS

Nhom , . | Trun, Po léech . 25% Trun, 75%
dat Thong s bonvi binhg chugn Min quartile vi ¢ quartile Max
Nar;lga tsuat t/ha | 520 | 139 | 1,99 | 433 5,14 6,06 | 9,01

Chiso

thut hoach g/g | 047 007 | 027 | 043 0,48 0,52 | 0,68
N 11,2 145 | 243 | 10,64 11,2 120 |155
Hat P| g/ke | 226 045 | 057 | 2,07 2,25 249 | 367
K 2,78 058 | 1,00 | 2,46 2,78 303 | 498
bat N 6,71 152 | 234 | 592 6,50 779 | 13,5
phu sa Rom P| g/keg | 1,37 041 | 048 | 1,03 1,36 1,66 | 2,92
(n=300) K 15,0 213 | 955 | 137 14,3 16,6 | 21,5
N 98 4 282 | 324 | 793 95,4 116 | 195
Ténghdpthu | P | kg/ha | 19,6 528 | 690 | 156 19,4 237 |329
K 1039 | 369 | 40,1 | 803 1002 | 1209 | 313
Chiséthu | N 0,60 009 | 028 | 054 0,61 0,65 | 0,86
hoach duong | P | kg/kg | 0,60 009 | 030 | 055 0,60 0,65 | 0,86
chat K 0,15 005 | 004 | 0,11 0,15 0,17 | 031
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Nalilgatsuat t/ha | 436 | 124 | 1,41 | 332 4,29 550 | 7,12
Chi so
the hoaeh g/g | 047 | 008 | 022 | 042 0,48 053 | 0,67
N 1,0 | 1,79 | 448 | 1020 | 11,1 120 | 151
Hat P| g/ke | 216 | 048 | 070 | 1,9 2,25 249 | 340
, K 272 | 053 | 1,25 | 242 2,76 299 | 521
bat N 666 | 1,88 | 264 | 581 6,35 6,88 | 14,3
(fg%%) Rom P| g/ke | 142 | 043 | 052 | 103 | 148 | 177 |248
K 146 | 201 | 105 | 136 14,2 153 | 21,5
N 799 | 200 | 388 | 650 78,5 95 | 149
Ténghdpthu | P | kg/ha | 165 | 577 | 449 | 118 15,5 20,9 | 34,0
K 828 | 188 | 406 | 688 82,5 933 | 144
Chiséthu | N 059 | 009 | 034/ 053 0,61 0,66 | 0,84
hoach P|ke/keg | 058 | 010 | 028 | 052 0,58 0,64 | 0,82
duong chat | K 0,15 0,05 0,05 0,11 0,14 0,18 0,32

Két qua trong bang 4 cho thay, nang suit lua
trén dat phu sa dao dong tir 1,99 tdn/ha dén 9,01
tdn/ha va ning suit lda trén dit phén dao dong tir
1,41 tan/ha dén 7,12 tdn/ha. Nang suat hat bién
dong kha 16m gitta cac dia diém nghién ctru trén cling
mot nhéom dat cfing nhu do tic dong boéi mua vu
canh tac. Hap thu N trong hat lua cao hon so véi hap
thu N trong rom; twong ty nhue N, hip thu P trong
hat cao hon so véi trong rom. Trong khi do, hap thu
K trong hat lai thap hon trong rom. Chi s6 thu hoach
lta trén ca hai nhém dat nghién ctu déu gan bang
0,5 (dé tao ra 1 tan hat can 1 tdn rom). Tong hap thu
N, P, K cta lta trong trén dat pht sa cao hon so véi
téng hap thu N, P, K ctia Iua trong trén dat pheén. Cu
thé, hap thu N, P, K cta lda trén dat phu sa theo tha
tu 1a: 98,4 — 19,6 — 103,9 va trén dat phen la: 79,9 —
16,5 - 82,8 (kg/ha). Diéu nay duoc gii thich 1a do c6
st chénh léch vé ning suat hat va rom gitta hai nhom
dat, dua dén tdng hap thu c6 su khac biét. Chi s thu
hoach cta cac duong chat khong cé su chénh léch
l6m gitta hai nhom dat nghién ctru. Theo nghién ciru
ctia Lé Van Dang va ctv. (2018) hap thu N, P trong
hat cao hon so voi hap thu K va déi voi rom thi nguoc
lai. Theo Witt et al. (1999) mua vu va dia diém canh
tac sé anh huéng dén nang suat ctia lda. Chi s6 thu
hoach dudng chit N, P, K trong nghién ctru thap co
st twong dong voi cac nghién ctu truéc day, chi so
thu hoach dudng chat N, P, K trong nghién ctu

khoang: 0,60 — 0,60 — 0,15 (kg/kg) so voéi: 0,59-0,66-
0,17 (kg/kg) (Witt et al., 1999).

3.1.2. Hiéu qua hap thu duong chat (IE) va hiéu
quéd hap thu duong chat nghich ddo (RIE) cua dirong
chitN, P. K

Hiéu qua hap thu dudng chat (IE) 1a méi quan
hé giita nang suat hat va hip thu duong chat trong
cay laa (kg hat/kg N, P ho4c K hap thu) duoc trinh
bay trong bang 5. Hiéu qua hap thu duong chat ctia
lta trén hai nhém dat nghién ctru it cé su chénh léch
16n. Cu thé, gia tri IE trén dat phu sa la: 54 — 275 - 53
(kg/kg) va IE tréen dat phen 1a: 54 — 293 — 54
(kg/kg), theo thtt tv N, P, K. Hiéu qua hip thu
duong chat nghich ddo (RIE) duoc dinh nghia 1a
luong duong chat can dé san xuit ra mot tdn hat
(Das et al.,, 2009). Tuong tu voi IE, gia tri RIE trén
cay laa khong cé su khac biét 1on giita hai nhom dat
nghién cttu. D€ tao ra 1 tan hat cay lda can hép thu
lwong duong chat N, P, K tir dat va phan bon khoang:
19 kg N, 4 kg P va 20 kg K. Nhin chung, gia tri IE
trong nghién cttu nay thap hon so véi cac két qua
nghién cttu khac trén céy laa. Theo Witt et al. (1999)
gia tri IE- N, P, K clia cay lua trong & chau A 1a: 66 —
371 - 66 (kg/kg). Nguoc lai voi gia tri IE, gia tri RIE-
N, P, K trong nghién cttu cao hon so voi cac nghién
cuu truoc day.
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Bang 5. Dit liéu vé gia tri IE vA RIE cla céy lda

Nhom . . Nguyén | Trung | Do lech . 25% Trung 75%
dat Thong s0 to binh | chuén Min quartile vi quartile Max
Hiéu qua N 54 11 30 48 54 60 115
hap thu P 275 71 118 224 265 315 696
batphu | dudng chat K 53 16 19 43 53 62 116
sa Hiéu qua N 19 4,1 8,7 17 18 21 33
(n=300) hap thu P 3,88 1,0 1,44 3,18 3,77 4,45 8,48
o~ h A
duong chat K 21 69 | 86 16 19 24 53
nghich dao
Hiéu qua N 54 12 26 47 53 59 120
hap thu P 293 92 145 231 275 335 613
Dat duong chat K 54 15 20 41 52 64 103
phén Hieu qua N 19 42 8 17 19 21 39
(n=300) hap thu P 3,71 1,05 1,63 2,98 3,64 4,34 6,9
dudng chat
g cid K 204 | 653 | 967 | 156 | 191 | 244 | 503
nghich dao
3.2. Sang loc dit lieu ddu vao trudce khi dua vao st dung trong mé hinh QUEFTS
Chi sii thu hoach (kg/kg)
0.2 0.3 0.4 0.5 0.6 0.7
100 Chu giai
30 ® Mau quan sat
_‘;: — (=1 Tan suat xuat hién
E o0 ] Phin phéi chudn
- - Trung binh
é Trung vi
= o1 YD BEABEeE, 00 | - 2.5th Percentile
—em— 97.5th Percentile
1% | 10
] 8
1:« 6 — ¢ E,‘
= . =
= ' L) | . F
g 47 - ¢ =
g :
z 5 T, g e
0 | :
=

0.4 0.5
Chi s thu hoach (kg/kg)

20 0

Number of observations

60

Hinh 1. Sang loc bo dit lidu d4u vao trude khi dira vao sit dung trong mé hinh QUEFTS

Theo Bello et al. (2019) cac yéu t6 giéi han boi
cac tac nhan sinh hoc va phi sinh hoc sé bi loai trir
khéi mé hinh. Do do, chi sé thu hoach thap hon 0,4
sé phai loai bo trudc khi dua vao st dung trong mo
hinh QUEFTS. Két qua & hinh 1 cho thay, chi s6 thu
hoach trung binh trong nghién ctu la 0,47. Ning
suat hat trung binh & ca hai nhém dat 1a khoang 5
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tan/ha. Cac gia tri IE trong mé hinh QUEFTS cho
cay lua duoc dé xuatla aN = 42, dN = 72, aP = 199, dP
=441, aK = 38 va dK = 82. Dt liéu duogc sang loc sé
loai bo cac gia tri nhé hon giéi han dudi caa IE - 2,5%
IE va cac gia tri 16n hon gi6i han trén cta IE - 97,5%
IE. Tuy nhién, cac gia tri cta dN, dP va dK trong
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nghién cttu nay thap hon so véi nghién cttu ctia Das
et al. (2009) va Witt et al. (1999).

3.3. Dit lieu mo phong cho moé hinh QUEFTS

Mo hinh QUEFTS thé hién méi quan hé giita
tiém nang nang suat va kha nang héip thu dudng chat
ctia cay trong, mo hinh duoc xay dung va dé xuat boi
Janssen et al. (1990) dé xac dinh kha nang hap thu
duong chat NPK va moé phéng nang suit bap trong &
ving nhiét d6i. Két qua trong hinh 2 cho thdy, giita

nang suat hat va tong hap thu dinh duong cda lua cé
moi quan hé chat ché, khi nang suit gia ting sé gia
tang hap thu N, P, K trong cay lua. Két qua uéc doan
nang sudt lta cho vu dong xuan trén nhom dat phu
sa (9,0 tin/ha) va dat phén (7,0 tin/ha) luon dat cao
hon so véi nang suat laa trén dat phu sa (7,0 tan/ha)
va dat phén (6,5 tdn/ha) & vu hé thu. Tuy nhién,
trong cung vu hé thu sy chénh léch vé nang suéat
giita dat phu sa va dat phén 1a khong nhiéu.
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Hinh 2. Méi quan hé gitta niing sudt hat va téng hap thu duong chit N, P, K ctia cay laa
Bang 6. Phuong trinh tham sé @€ xac dinh mdi quan hé gitra ning sudt lda va téng hdp thu N, P, K

Duong Gia tri cia hing s6 Phuong trinh
chat a d r YA YD
N 42 72 12 YNA=aN x (UN -rN) YND-=dN x (UN -rN)
P 199 441 2 YPA=aP x (UP-rP) YPD=dP x (UP - rP)
K 38 82 12 YKA= aK x (UK-rK) YKD= dK x (UK-rK)

Ghi chu: Ky hiéu a, d, r I hang so trong phuong trinh; hang s6 a (gioi han duoi cia IE - 2,5% IE) va d
(gid7 han trén cua IE — 97,5% IE) xdc dinh do doc dwong bién tirong ung khi r khong doi; r Ia hap thu dwong

chat toi thiéu dé tao ra nang suat hat

Theo Janssen et al. (1990) dé xac dinh dwoc mai
quan hé giita ning sudt ctia cay tréng va téng hap thu

duong chat trong cay can dua vao cac phuong trinh
tham s6. Phuong trinh tham s6 dé xac dinh tiém
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ning nang suit cta lda va téng hap thu duong chat
duoc trinh bay trong bang 6.
Bang 7. Cac gia tri d€ xac dinh nhu ciu hip thu NPK

ctia cay laa
SN 75 SP 12 SK 73
UN(P) 71 UP(N) 11,7 | UK(N) 68,5
UN(K) 72,3 UP(K) 12,0 | UK(P) 69,3
YNA 2531 YPA 1934 | YKA 2146
YND 4339 YPD 4285 | YKD 4631
YNP 3560 YPN 3283 | YKN 3472
YNK 3671 YPK 3316 | YKP 3348
YE 3442

Mo phéng dir liéu dat trong lua theo mo hinh
QUEFTS duoc thé hién voi pham vi ning suat tuong
ung cho ting duong chit N, P va K (Hinh 3). Dua
theo cach tinh ctia Janssen et al. (1990) dé xac dinh

pham vi gifra nang suét va hap thu duong chat N, P,
K bao goém: giéi han trén va giéi han duéi, voi giéi
han c6 nang suat nhé nhat sé duoc chon. Do d6, YPD
thay vi YKD duoc 14y lam gia tri t6i da cho duong
cong parabon. Tuong tu, YPA duoc thay thé cho YKA
lam gia tri t6i thiéu cho duwong cong parabdn.

Trén dat trong lua & DPBSCL cac duong cong mo
phéng tiém nang nang sudt lua sé nhoé hon 10 tAn/ha
(vi nang suat t6i da 1a 10 tdn/ha) (Hinh 3). Cac gia tri
cho YNP, YNK, YPN, YPK, YKN va YKP lan luot 1a
3.560, 3.671, 3.283, 3.316, 3.472, 3.348 kg/ha (Bang
7). Nang suét lua trong @ DPBSCL duoc mo phong boi
mo hinh QUEFTS dat gia tri can bang tai gia tri la:
3.442 kg/ha.
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Hinh 3. Méi quan hé giira cic khoang ning suit hat véi nhu cau hdp thu N, P, K duoc mo phong boi
md hinh QUEFTS

Ghi chi: YNA: Nang suat khi hap thu N tich Iiy t6i da trong lia; YND: Nang suat khi hap thu N
hoa loang toi da trong liia; hiang sé aN (gioi han dudi cia IE — 2,5% IE) va dN (gidi han trén cua IE —
97.5% IE) xdc dinh do doc duong bién tuong ung khi rN khong doi; r Ia hap thu duong chat toi thi€u
d€ tao ra nang suat hat: turong tur véi chu gidgi YPA, YPD cho cdc gid tri YPA, YPD, YKA va YKD;
Ymax: I4 tiém nang nang sudt t6i da co thé dat duoc cua lia.

YPD,

Ning suit ki (tfm/ha)

o 50 100 150 200 1] 10 20

Téng hap thu N (kg/ha)

Téng hip thu P (kg/ha)

30 40 0 50 100 150 200
Téng hip thu K (kg/ha)

Hinh 4. Ning suit tiém néing ciia lua duoc mé phéng béi mo hinh QUEFTS
Ghi chu: YND, YPD va YKD I4 ndng sudt dat diroc & gidi han pha loang toi da cdc duong chat N, Pva K;
YNA, YPA va YKA I4 ndng suat dat duroc & gior han tich Iy duong chat N, Pva K; do doc cia cdc gior han
duroc tinh bang cdch loai trir 2,5 (a) va 97,25 (d) ctia bo so liéu diu vao, voi n=600. Puong biéu dién YN, YP va

YK mo phong cho nang suét dira vao hap thu N, Pva K.

M6 hinh QUEFTS duoc stt dung dé mo6 phong
nhu cau hdp thu dudng chat N, P, K cta cay lua
trong trén dat phén va dat phu sa & DPBSCL. Két qua

nghién cttu cho thdy, niang suat tiém nang ctia lia c6
gia tri dao dong tir 5 dén 10 tAn/ha (Hinh 4). Két qua
& hinh 4 cho thdy, cac duong cong duoc moé phong
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boi moé hinh QUEFTS, moéi duong cong thé hién
twong ung cho tung bo dit lieu. Su tuong tac gitra ba
duong chat N, P va K anh hudng dén nang suit theo
dinh luat cda Liebscher, hiéu qua st dung cta mot
chat dinh duong gia ting khi cac chat dinh duong
khac dat & mtc can bang. Cac chat dinh duong duoc
thé hién qua phuong trinh tuyén tinh cho dén khi
ning suat muc tieu dat xap xi 50-60% tiém niang ning
suat, thi nhu cau dinh duong N, P va K can dé tao ra
1tan hatla: 14,8 N, 2,8 Pva 15,0 K (kg).

Két qua & bang 8 cho thdy khi nang suit dat dén
4 tdn/ha thi gia tri IE dat can bang, hiéu qua hap thu
duong N, P va K se la: 68 N, 357 P va 67 K (kg
hat/kg duong chat). Khi nang suit ting trén 4
tan/ha, hiéu qua hap thu duong chat sé giam. So

sanh cac duong cong niang sudt hap thu duong chat
cho thdy, cac duong cong ctia nhém nang sudt cao c6
do6 doc hep hon, c6 nghia 1a dé dat tao ra mot tan hat
khi nang suit da vuot qua gia tri can bang thi can
phai hdp thu mot luong duong chat N, P, K cao hon
so voi khi nang suit nam duéi gia tri can biang (Hinh
4). Khi nang suat dat dén muc nang suat tiém ning,
hiéu qua hdp thu dudng chat gidm, téng hap thu va
hiéu qua hap thu dudng chat nghich dao gia tang.
Theo nghién ctu ctia Witt et al. (1999) nang suat lua
dat gia tri can bang & muc ning suit 1a 6 tin/ha va
dé tao ra 1 tdn hat & khoang nang suit nay cay lua
can hap thu luong duong chat N, P, K1a: 14,7 - 2,6 —
14,5 (kg).

Bang 8. Nhu ciu hap thu dudng chat, hiéu qua hap thu duong chat (IE) va hiéu qua hap thu dudng chat
nghich dao (RIE) ctia duong chit N, P va K trén cdy lua duoc mo phéng theo mé hinh QUEFTS

5 .. | Nhu cdu duong chat | Hiéu qué hap thu duong chat Hjéu qué hé{’ thu du(‘n}g
Ning suat can hép thu (kg/ha) (kg hat/kg duong chi) chat nghich d:io (kg duong
(t/ha) . chat/1 tan hat)
N P K N P K N P K

1 15 3 15 68 357 67 14,8 2,8 15,0

2 30 6 30 68 357 67 14,8 2,8 15,0

3 44 8 45 68 357 67 14,8 2,8 15,0

4 59 11 60 68 357 67 14,8 2,8 15,0

5 75 15 78 67 333 64 15,0 3,0 15,6

6 91 19 96 66 324 63 15,1 3,1 16,0

7 108 | 23 118 65 304 59 154 3,3 16,9

7,5 118 25 130 64 298 58 15,7 3,4 17,3

8 131 28 145 61 288 55 16,4 3,5 18,1

8,5 148 31 163 57 272 52 17,4 3,7 19,2

9 178 40 190 51 228 47 19,7 4,4 21,1

4. KET LUAN sut duoc tinh cho cac cdp duong chat tr phuong

Qua mo6 phoéng tir mé hinh QUEFTS, hiéu qua
hap thu dudng chat gitta N, P va K dat can bang & ti
lé va muc t6i vu (IE) 1la: 68 N - 357 P - 67 K (kg
hat/kg), trong khoang can bang ndy ning suat hat
gia ting mot cach tuyén tinh véi luong hap thu N, P,
K khi nang suat dat khoang 50-60% tiém niang ning
suat. Khi niang suét cang vuot xa khéi 4 tdn/ha thi
hiéu qua héap thu duong chat N, P, K cang giam. Uéc
tinh nang sudt cudi cung (YE) 1a trung binh ning
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trinh duong cong parabon dat 3.442 kg/ha.

O vu dong xuan nang suit lia tiém nang (Ymax)
trén dat phu sa 1a 9,0 tdn/ha va trén dat phén 1a 7,0
tdn/ha. O vu he thu Ymax cta hai loai ddt nay dat
thap hon so v6i dong xuan. Tuy nhién trong cliing vu
hée thu, su chénh léch vé Ymax giita dat phu sa (7,0
tan/ha) so véi dat phén (6,5 tdn/ha) 1a khong 16m.

TAI LIEU THAM KHAO

1. Bello M. S., Bassam A. L., Jibrin M. J., Alpha
Y. Kamarad, Ibrahim B. Mohammedd, Jairos

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2021



KHOA HOC CONG NGHE

Rurindae, Shamie Zingoree, Peter Craufurdf,
Bernard Vanlauwed, Adam M. Adamc, Roel Merckxa
(2019). Balanced nutrient requirements for maize in
the Northern Nigerian Savanna: Parameterization
and validation of QUEFTS model. Field Crop.
Res.241, 1-12.

2.Dai J.,Wang Z. H, Li F. C., He G., Wang S, Li
Q. Cao H. B, Luo L. C, Zan Y. L., Meng X. Y,,
Zhang W. W., Wang R. H.,, Malhi S. S. (2015).
Optimizing nitrogen input by balancing winter wheat
yield and residual nitrate-N in soil in along-term
dryland field experiment in the Loess Plateau of
China. Field Crops Research, 181: 32-41.

3. Das D. K., Maiti D., Phathak H. (2009). Site
specific nutrient management in rice in Eastern India
using a modeling approach. Nutrient Cycling in
Agroecosystems, 83(3): 85-94.

4. Demont M. and Rutsaert P. (2017).
Restructuring the Vietnamese rice sector: towards
increasing sustainability. Sustainability, 9, 325;

d0i:10.3390/su9020325.

5. Ezui K. S., Franke A. C., Mando A., Ahiabor B.
D. K, Tetteh F. M., Sogbed;ji J., Janssen B. H., Giller
K. E. (2016). Fertiliser requirements for balanced
nutrition of cassava
across eight locations in West Africa. Field Crops

Research, 185: 69-78.

6. Janssen B. H., Guiking, F. C. T, van der Eijk,
D., Smaling, E. M. A., Wolf J. and van Reuler, H.
(1990). A system for quantitative evaluation of the
fertility of tropical soils (QUEFTS). Geoderma 46,
299-318.

7. Jiang W. T, LiuX. H,, Qi W.,, XuX. N, Zhu Y.
C. (2017). Using QUEFTS model for estimating
nutrient requirements of maize in the Northeast
China. Plant Soil Environment, 63: 498-504.

8. Kumar P., Byju G., Singh B. P., Minhas J. S.,
Dua V. K. (2016). Application of QUEFTS model for
site-specific nutrient management of N, P, K in sweet

potato ([pomea batatas 1..). Communications in Soil
Science and Plant Analysis, 47:13-14, 1599-1611.

9. Lé Van Dang, Ngo Ngoc Hung, LAim Ngoc
Phuong (2018). Hap thu N, P, K va nhu cau phan bon

cla lua trong trén dat phén & déng bang song Ctu
Long. Tap chi Nong nghiép va Phat trién nong thon,
s6 20, trang: 11-19.

10. Linh T. B., Sleutel S., Guong V. T., Khoa L.
V., Cornelis W. M. (2015). Deeper tillage and root
growth in annual rice-upland cropping systems result
in improved rice yield and economic profit relative to
rice monoculture. Soil & Tillage Research, 154: 44-
52.

11. Pathak H., Aggarwal P. K., Roetter R., Kalra
N., Bandyopadhaya S. K., Prasad S., Van Keulen H.
(2003). Modelling the quantitative evaluation of soil
nutrient supply, nutrient use efficiency, and fertilizer
requirements of wheat in India. Nutrient Cycling in
Agroecosystems, 65: 105-113.

12. Sattari S. Z., van Ittersum, M. K., Bouwman,
A. F.,, Smit, A. L., Janssen, B. H. (2014). Crop yield
response to soil fertility and N, P, K inputs in
dilJerent environments: testing and improving the
QUEFTS model. Field Crop. Res.157, 35-46.

13. Shehu B. M., Lawan B. A., Jibrin J. M.,
Kamara A. Y., Mohammed 1. B., Rurinda J., Zingore
S., Craufurd P., Vanlauwe B., Adam A. M., Merckx R.
(2019). Balanced nutrient requirements for maize in
the Northern Nigerian Savanna: Parameterization
and validation of QUEFTS model. Field Crops
Research, 241: 1-12.

14. Thanh N. C. (2016). Saltwater intrusion - an
evident impact of climate change in the MD and
propose adaptable solutions. American Journal of
Environmental and Resource Economics, 1: 1-8.

15. Walsh L. M., and J. D. Beaton (1973). Soil
testing and plant analysis. Soil Sci. Am., Madison.
WI, USA.

16. Witt C., Dobermann A., Abdulrachman S.,
Gines H. C, Wang G. H., Nagarajan R,
Satawathananont S., Son T. T., Tan P. S., Tiem L. V.,
Simbahan G. C.,, Olk D. C. (1999).
Internal nutrient efficiencies of irrigated lowland rice
in tropical and subtropical Asia. Field Crops
Research, 63: 113-138.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 1/2021 11



KHOA HOC CONG NGHE

12

QUEFTS MODEL APPLICATION IN ESTIMATING INTERNAL EFFICIENCIES OF N, P, K
FOR RICE GROWN IN ALLUVIAL SOILS AND ACID SULPHATE SOILS IN THE MEKONG
DELTA

Le Van Dang, Ngo Ngoc Hung
Summary

This study aimed to evaluate N, P, K internal efficiencies (IE) of rice cultivation on alluvial soil and acid
sulphate soil in the Mekong delta. The study was carried out in two crop seasons: dry season (DS) 2016-
2017 and wet season (WS) 2017 on alluvial soil and acid sulphate soil in the Mekong delta. The database
was used including: grain yield, total dry matter and nutrient uptake (n=600). The QUEFTS (Quantitative
Evaluation of the Fertility of Tropical Soils) model was used to estimate the balanced nutrition at different
yield potential. Result showed that, the model predicted rice grain yield increased linearly if nutrients are
taken up in balanced amounts of 14.8 kg N, 2.8 kg P, and 15 kg K per 1.000 kg of grain until yield targets
reached about 50-60% of the potential yield (Ymax). The average grain yield was 3,442 kg/ha, and average
IE were 68, 357 and 67 kg grain per kg plant nitrogen (N), phosphorus (P) and potassium (K), respectively.
The model predicted a decrease in IEs when yield targets approached Ymax. In DS, the estimated Ymax of
alluvial soils and acid sulfate soils were 9.0 tha® and 7.0 tha’, respectively. However, in WS, the difference
in Ymax between alluvial soils (7.0 t ha') and acid sulphate soils (6.5 t ha™) was not large.

Keywords: Rice, QUEFTS model, N, P, K uptake, internal efficiencies (IE), alluvial soils, acid sulphate soils.
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