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J7 30K 60%LL o FEFTAK ATAE. I AN ).
PR R R S5 R 7 T AR BN, ik, ETRET
ELX PR T 1R E KRS B e B AR R KK R
YEH fRmAkfEEE, REEZRE SR E
TS . DT ] BEIE 5 2 s /K fd = &
R O ) A2 AR R B it o it A R AT
(AR . E R KRR A 7 IR Y i e A
A B HN LA i) 0 A2 A, T BUIR KRR 2248
K. LIETH AR L 2. M N KRR #hi5 Y45 1]
R0 AR A IR B AR AR kg Y, e, B A TE KRR
(it B SR A G I L ) S5 DT T JR TR &=
(R0 0F 78 TAE o i3 T 45 e g b 3 b [X B 72 R W
it ER KR E R R R R R, AR
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it K F IS m i in, B KR =, AR
HE#E 180 kg/hm® I /KFE & TR, A RO
FHCR BB D o 2 S IS IAEYT 9548 10 B Ak FH i
BAKRESETM BN AR, 458 DRk
Wi, BRRE—R T, SRR SRR
WIS R SRR 15%. 25%. 45%- 15%, §i
WA 40%. HEMET S 60% At . BiEE Y,
PR K FE 5 AR R, ff o 6 B8 5 R AL 1 L 91 2 A
e BRANZONE. THESPH IR biae kR
AP R R A BEIE =5 B, JRE, &
BEAL A B D 15%(00 abH s B e . R R O
FEY], MEE 210 kg/hm®. & 24 AL m il
B, BEAE., BEAE. FEARMGZELGEIY 403 13, mrsE
LR 2 5 ik, Hy &9k 8 170.2 kg/hm’,

SAEI IR R Eik 41.5%. & H &z % e nr
DA e KR U R R 2, e KR R R R
TR R rpte 2 vk MEAE Y. R, 2Bk
JEER R I AIEIZ &, 1S F AR T,
SR HE KA = R TG AR A A . (YA
HR A m v E AR E TG LT R IX, Y 27 75
km?, FEH A RIS, % IXE 3 E IR
A B, HKEEEE, N2 42K

Bk, MESE R RN, TEERK
W RFEERSE R o H M X VT AR g S B A FipE KA
Mg, A7 B7KARE S A B, {E H T 7K BE R BR 1)
S5 Ji A ZRORE R T RRVIR A 25 4 o KRB T TR E I
A —Fh A KA ROR, (HA REIEERE
BRIEERZ W TC . (IR SR A SCB @ ] vk, At
T AN [R] it 0K 1 J it 260 A o] 7K R 7 B b SR
AP B REma T 7T, WA RS 30 /K R 0 B PR U
BT BT TR KR e R RO B SR PR
WRHE KBRS

1 #R57RE

1.1 G XL

RIS T20214F4—10 H 78 H R & Lol L B ik 4k
KA ARIE v BEAT o 1R 36 h Hh AkH 7R 2 v 7 TR
B, U B (38°56/N. 100°26'E, k1 570
m). EXIHTRADW, FHEKEAL130 mm, P
FAKRE2 075 mm, T RIEHIL15.96, J& T A
SN RN R I N A Ty N Y
2932~3 085 h, FHKHE7.38 C, =10 CHIFIEN
1 837~2 870 C. JLAIA153 do RIGH 13 8 2 15
+, FEAT0~20 cm T IEIEATE LR WKL .

23, FEAEYRANE . R L R KA
% 1 0~20 cm £ A2k
Table 1 Basic physical and chemical properties of 0~20 cm soil
pH {fi GO AR XA Bl A Eh iy NO5-N #/ NH,'-N &2/ TH I TR
(g'kgh kg  (zkeh) (gkgh (g'kgh (mgkeg™) (mg-kg™) (mgkg™") (mgkg™)
8.22 7.9 0.77 0.14 13.97 1.74 17.36 1.18 24.7 82.0

1.2 I

A BT BT 7032 KR8 75 BE LA K AB A
Wit BT O R A T B e A b g O
JR R KRR A PR AR TR, 8 AR [X I A
FIEA PRI AR, BEE 225 kg/hm® A FRE:
Wi, FEEME R IR E e EE R, o BE
JEL (1) A% G0 it 5 SR s % B A 6 A AN 43 BE AR L 4 v AL
IR B 5] 0 10 A it 0 s

IR HBEYLX A, 7 M, 3 RER.
ANXTEF N 52.8 m* (16.0 mx3.3 m). AJE (N) %
0. 135. 225. 315. 405 kg/hm* 3t 5 Ml E AT, kb
PR NO. N1. N2, N3. N4, £ N2 /KF Ei%
SE 3 FREZURES, EDIEAE. 4rEEAE. AR, SRR
NN 35% :20% & 35% : 10% (N2AD . 15% :
30% : 40% : 15% (N2B) . 25% : 40% : 30% : 5%
(N20).

RIGBEAT (P,05) J9 120 kg/hm?®, 4HE (K,0)
120 kg/hm® ¥I1EFERE . ZUIEA 3L AR ATE AL, 3 AE %

2

AT 4 & e N, B REREE KN . A K E
9 000 m*/hm’. K FH ELAo] it AR 2% kA7 G E AT . S TEE
K FH N Py SRy Sk AIEE 30 em, SRR
BN 2.6 Lh, WEHS 16 mm. LN, BICkE %
VR T IAEGE S, TEAEET 30 min %7K, FIKHET 30
min 25 R AT. AN AL B HAVE KRR Bt L3k 2.
PR AR i il S AL B 2 B 5 B B AR 1) 5
TR, AERDNIRER . H@EdBiReS . R .
1.3 #IZER
KH 1B 248 8474, B 1 IRHbAE (EYE 145
cm), FHIHEETT 2 %, MHEKAE 8 17. AFIEA 165
em, JXPE 10 emo BEAEATAE. RHALHIEMHL 1
ROERCEE . M. FEF . AR, B
48.5 S /hm?, B3 AEF 6~8 Rifh T, FEIEK 2.5~3.0 cm.
202145 H 5 H#EFR, 9 H 28 HIGK.
1.4 MEmMB 57
141 £EFHE LN

FE=MHIET, REA/DMXEEALIE BCRAT AR IR
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HEL10REME, WA, HMgbiid. 28R
A Ja, FERG10 iR IR ZEBER
1.42 ¥ E3RT4 =M 2

TEABERIA. ST, HhA . BRI R

B, AN X BENLIE B AR 1 E L2607 UK G E
PR, e sEt s e AR 248, 7£105 C R A&
#30min, 7£80 C MHLTZ I &G E

R2 B A H T A AKAG A R E T

Table 2 Nitrate application rate of rice drip irrigation under plastic film at each growth stages

E{ELa 4T 4y BEM AT s i TEX I &t
TEK I IR] 5 HHTH 6 A—71 A k4 7 HHERIT A 8 H Lty 8 AFt)—9 A k4

FEKE/(m> hm™) 610 2 400 2415 840 2735 9 000
TEKIHL 2 8 7 3 8 28

NO 0 0 0 0 0

NI 20.25 40.5 54 20.25 135

N2 33.75 67.5 90 33.75 225

L N3 47.25 945 126 47.25 315
(kg-hm?) N4 60.75 121.5 162 60.75 405
N2A 78.75 45 78.75 225 225

N2B 33.75 67.5 90 33.75 225

N2C 56.25 90 67.5 11.25 225

it I R EL 1 2 2 0 1 6

1.4.3 A4 RN €

AU 72 i R BE AR B3, A0 K F R FORS AT R B
2 mmiFi g . AR A K FHH,SO4-H,0,7H &
Je IR BUE M AE o
1.4.4 M = FoF A¥

SRR BE AL ECRE I =, = A 16.5 m, B
WO FT I e AR i FEFF B R RN X BEAL
BUESE107T, e, A RS, BRI . s
PR A9 a e A=
1.5 &%

FUHSEFR AR T 907 33 e

TEIM R R (kg/hm®) =FFRL & BB kPR B+
T & R E- T &

FAERICFI I E (%) = Uit &IXAEYHR R A
it X AEYIR D /iR R X 100%

B ER I F (kg/kg) = Ot X R -
AHER D AFRI 8D /iR &

TIEERATE (%) =AHEXEYHRE R/
X AEA  E > 100

RHEMRAEF= 11 (kglkg) =Htia X FFRLF 2/ A

REREWGRIEE (%) =¥ R B ENEY R A =
x100%
1.6 BRI S 54

R Excel 2019 A1 SPSS 18.0 #AEx Hid it
1858, Bl R A SPSS 18.0 ##Fit4T LSD £
FELE, FIF Excel 2019 £24K#%. RHEEE T
BIE bR HEZE

2 ER55

21 ERERER R E T EEKEE KL TR
2.1.1 MEFTHBEKGEZEDS TR R

AN R N KRG 2R BE RN AR L L, AT
NG RERIRAEPRIA ZE R B (P<0.05), TIA. 6
HOH & b3 B A 1 °259.92~263.53 15 ¥i/hm®,  AbFE
HESAEE. FI9HAELSRER, N2AEKFGE
ZLEEHIL F0386.27 5 Fi/hm?, &3 = T FIWINO. NI
A, HN3, N4LBZERARE. 6H29H. 7H9
H. 7THIOHREE R ER, WEFHEM/EDE, £
HZEBEOW NI GE . SEAREERAA, s e
ZEBRHUINIE 2 51 N52.64%~75.34%- 73.87%~99.98%-
76.72%~100.82%. H H6HIH Ja, 7KFE 2K BE H Fi it
BRI INY RN SN 5 PR A, N2Ab P =X BE
Bk, SMEEEREE. 6H19H—THIH M
N RE KRS A BRI PR A, R KRR S B AT
IR . 7 H9—19H /KRR K BE R A,
AR /N o B2 R RIS T /K FE 2R BE B 45
A4k . M 225 kg/hm* S E T, N2A. N2B.
N2C 4 #2058 it L A1 5390 935% © 15% - 25%, 1H
69 B AL A L BE RO A B 2 7. 3Pt
JIE 55 e 43 BE FIE B 451 920% © 30% - 40%, 6 19H 1)
WELS R TR, SR BEAE AL B 1) 5y BERUR AR,
{HL 52 1 1) 3 BERE AL BE I R SRAT B3 o 1) 40 BE A, 34
HAN2BAL B 2R BER B v, R TN2AKEE, (H
ENocat#ZR AR FE. 6H29H . 7THIH . 7H19
H A 2 2 R 0 A LA
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Fig.1 Effects of different nitrate application

rate on numbers of tillers and culms
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Fig.2 Effects of different nitrate application
stragites on numbers of tillers and culms
2.1.2 MIETREKRE TR ERE NG A
Bl 3 AAFEEEE N KRBT ER RS
B, MOKFELEBHEE, KESBE. #5H.
AR HERIA . W, KRBT RE “12-
P87 WRF R, ERCAHIA RIS K. HEEWE, T
W 5 AR A e 2 B I S S 1 s BRI
Mg BN 225 kg/hm® I THRA R B . KT,
N2 AEBR T8N 3 959.0 kg/hm®, B NO AL B 3%
PEE 35.25%, b NI. N3. N4 4FIRE 10.87%.
7.78%- 3.87%; WCER W) i & ik B 15 740.6
kg/hm®, Eb NO Ab¥E 5 HE 5 62.19%, EL N1, N3,
N4 AbPFEEER S 12.11%. 1.97%. 11.36%, LLE%
Pt R R E TR RE, HidEE
JEABEIE KRG AEY =&, R AEYERRE
BN . I 4 Bl it R RS KRS T4 i = AR
FEGEERW. SN, SAETYRELEE
75, it I B0 KRS HY v 22 4 B 18] 4 o 1)
HERE AR . KT T YR ERN Y N2C &
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Fig.3 Effects of nitrate application rate on
dry matter quality of rice
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Fig.4 Effects of nitrate application
stragites on dry matter quality of rice
22 MREXREAREIIR T EEKETIER
¥ ¥ EF RO 2
KA P 5 A T AR A RORE . Rk B, 455K
B, TR ESERFHLERE . KRGS 2R
MR FAE R K BIR RIS —. HEE 3 ArAn
it A e W E R m KRG E . AR E N 225
kg/hm® I, KRB HE, N 5 6228 kg/hm’. 5
NO AbFEAHEL, N1. N2, N3. N4 k38515
33.50%. 45.60%. 39.20%. 30.63%, F H % kb# [a]
Ze g . WA R R R R DTk AT, A
XK FEA BEECE B, i A R R
EET NO B, JFHSAHAERBEE. N2 &
HABAEECH 4811 FH#/hm?, BEET NO ALH,
Et N1. N3, N4 23 B E42 5 22.08%. 10.04%.
18.47%. WMERNTHERIEL. Sh9R, TR RS
A B, (%R gmAEE. L
T ULRE, it RE L R R KRR &
M7 38 12 45 SR 1 3 2 i R it 20 25 5 Tl 7K R A 2K
A, tHER 4 WIS [ U SR X 7 e 2
N2B AbH A % FEE L N2A. N2C b B s
16.72%- 7.32%; 7F=mPER 4.88%  2.54%. KX}

B
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JESCT S RUIIE S50 T P S DX SR P . U PR S OB
JE T KRR S, A BN, Wt BE R EKRE I R,

JE L AEAEAURLAE T I 25 32 KRS (A RS, ki

k3 mRAEAAKREFER S EMRE TR

Table 3 Effects of nitrate application on yield and yield components

bSE] FRAEEE /% A RS (< 10* A -hm™?) YR LESH Y Fhipi&/g 77 E:/(kg-hm™)
NO 84.443.5b 345.1£15.6d 57.043.4b 80.6+2.1b 21.5+0.6b 3861.8+170.8¢
NI 85.842.4b 394.1+16.0c 64.742.6a 86.5+4.2a 24.7+0.5a 5155.6x111.0b
N2 90.943.9a 481.1+18.7a 63.843.8ab 84.3+0.9ab 23.241.1ab 5622.8:271.0a
N3 87.842.7ab 437.2+20.0b 65.543.1a 85.0+0.5ab 25.240.4a 5375.6£379.4ab
N4 85.3+1.5b 406.1+18.1¢ 66.4+1.7a 82.3+1.0b 24742 .9a 5044.5+183.9b

RS 2 R R VNS ORI EP<0.05 K F 257 8% . R
k4 RICIEF I RAG R EMAE T EH R

Table 4 Effects of different nitrate application strategies on yield and yield components

Sz AR /% B RS (< 10* - hm™?) Floky /Bl SEIIR /% TR R/g 7 E:/(kg-hm™)
N2A 85.7+1.8b 412.2+28.9¢ 65.4+3.0a 85.1£1.4a 24.54+0.5a 5361.4+35.9b
N2B 90.94+0.9a 481.1+28.0a 63.8+3.8a 84.2+1.6a 23.6%1.6a 5622.8+120.8a
N2C 86.943.5b 448.3+35.6b 64.1+3.5a 81.5+0.2b 22.6+1.0a 5483.4+102.8ab

2.3 FERE KRS BR T EE K E R IR
FA B9S2
AFEEEAFE T, KBEIERGCR AR 0
RFEFIH R B S &R A B L
TR KRR (GRS = B IN2AL # L W SR
% N35.81%, $HEE S TN3. NGB, {HEEK
TNIEHE, fEEAHE ARG R ER LS, &
i AL IR R WOGR IR H1E47.27%~52.88% 2 [A1 421k,

SR L IIOON AL SN2 AL FESN3 AL BE>NAAL 3 3
e e 8 AN R TR R R A S S R M ZE I [
Fifr)ia s . N2ACFE HIREARAFZ A, BINT,. N3,
N4LLH 41K 12.82% 3.08%- 8.91%. FEAS[A]E %K
g (6D, N2BALBH /K HE ZUIE R R FH 28 EEN2A
N2C b P 5 25 $2 15121.02% 11.73%, ZEA 24 F)
R ERF17.57% 8.60%. LAk, HAIEFKAR
EIN2A . N2CALPHFEAK9.90% 5.17%.

A5 FAREIETHE RS R AR h

Table 5 Effects of nitrate application on nitrogen use efficiency of rice

TR BIERZEFI =/ - IR/ o .
4b 38 5 - p B ISCR FF 25/% g TR, BB %
(kg-hm™) (kgkg™) (kgkg™)
N1 171.59+11.84b 9.58+0.23a 40.96+2.06a 38.19+2.30a 67.78+7.10a 52.88+1.98a
N2 196.88+10.24a 7.83+0.74b 35.81+0.89b 24.99+1.46b 59.07£5.16b 51.69+1.39a
N3 190.72+7.29a 4.81+0.86¢ 23.63+2.36¢ 17.07+0.98¢ 60.97+4.84b 49.88+1.21ab
N4 179.29+3.17b 2.92+0.75d 15.55+1.55d 12.46+0.87d 64.87+3.51ab 47.27+1.88b
k6 RIEE % 3L T i R ARG RIEA) B £ 69 %
Table 6 Effects of different nitrate application strategy on nitrogen use efficiency of rice
Lie IR =/ . IR =7/ o L
4t - b SR /% g THERIRAER S BB
(kg'hm™) (kgkg™) (kgkg™)
N2A 179.16+11.28b 6.66+0.58b 29.59+1.10b 23.8342.07a 64.91+2.24a 52.07+1.44a
N2B 196.85+10.24a 7.83+0.74a 35.81+0.89a 24.99+1.46a 59.07+5.16b 52.71x1.39a
N2C 186.71+6.16ab 7.21+0.71a 32.05+0.94a 24.37+1.87a 62.29+4.63ab 51.98+1.84a
EL b 18] . : e
3 it i FH B 48 it 38 s A B — 52 KT S 18 it RIS
AY

3.1 MERE R D EEEX IR TRk R

73 BESE 5 KR A 0T B MUK L 7 8 2 D7) A 2R Y
AR KRSy BERR 32 B R 3K 4R 4B,
WSLEFRFAT S Koy e R R A
PR R MR . AE — 5 it 2R Py 2R BEAE IR

o5 FR ZRBER R T, 23 B WE B R A R R
U5 BE I B A RS OB B R0 s ok s U
TR, KEPERS LRGSR ERE EMX.
1E SRR EIRE N 100~120 ng/mL B4R,
RefEdt F 22 R4 3 MEARAL)EE, MBS EM
EIRFEREE 30 pg/mL B BERF 1. T HAESEPIE K
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RS R I AR B IR EEAE 10~90 pg/mL Y
N, IKFE S BE B S5 IR B IR AR
LRHHOG, MR RKRSE EIE 90 pg/mL B, 7rBERKR
MR AR RRLMEE R, KiEEEEHS
SYBEWIAE (0~121.5 kg/hm®) 2 &K R,
SYBEAEY 80 kg/hm® I, /KABZEBERARZ . N2 kb¥
JYBENE 67.5 kg/hm®, ZEBERCN 505.67 Jikk/mm®, &
T N3, N4 A3, M 2 AIA1, N2A AbF5rEE
JELLEI R 20%, HZLBEHUR EACT 5 BENE Lo
30%F1 40%f] N2B. N2C 4bHE; N2C Z£EE¥ 5 N2B
AERAHIE, (HABEECR ERT N2B AbH, SEFEH
SBERRLLGIRIA 40%, G ROKFEE FRAEKIERE, 16
Iy BEJG W AR KO B, 38 BUKFE A RO %
K. BB, 7 BEHE B il %0 & e (R UF /KRG 2B
AR BENEERNER.
32 REMNETNEEKETEREGYERNZI
RN Fe 0, 5N KRS R A
—E AR BER, A BARMIET R RSB
FERIR, T E SRR i T 3 R KR
ORI AR BRI SORCEOR TR T
P RO -, (E it 604 B ) o A RUORE A, R % T
ERWAEE ., RUPIFRRDL, B R R
I, FL 1540 A SR (AR, (HARRL A
I BEAE 18 MA SGESE I IS vk, (EAERIE TE A
AR it G [ P AR AR 5 e
ORISR . A FEHE b R R W e m K RE
RO FERLE. TRORE, (i Ak B R A A AL
MR R EE, MR, ThRESRE £
WARZE, WHARKEEKT T, F2EREEN

= TP AL it R X S 3 VEE K A AR A R

it 7E 4 5 AT NP AT e — 5, (R R A
Wi 2R A T A — 5. R Dy it A 8 R 3 B 52 X 3 Y
EHORDL . AR FA . AEVRRE CREEARIEY)AN
Al —VEVIAS R D s 7 2RI E R S5 25 7= 2 11 1)
), IR RRE A, TS
33 RREBMETEEKEENEER. 4Ry
Al

2 Je v SR g R B RE 43 B . RO L
REHEEBEWREAEN 25%. 45%, 7B,
AL 2 MRS . Datta® 5, KSR Tt
FH RN 5 25 0 7K R 1) 23 BE AT SR AR 1 AL, 72
SITAE Ao Ly R0 E 2 SO it 20 52 i 7R (1) R R R
ghsia, P, RAEATEER, PRICEAE. 78
RERTECA, 2 A ARL AR R beAg], XS B KA = A
MR E S E T, FRBRL S0 e 4 R P Ot
KEAN 150 kg/hm®, FEAE © BEAR @ BHAC=4 3 :3)
6

SRR E (% EN 135 kg/hm®, FEHE © BE
BB : AEAE=4 31 3) e s S5 ER M TRR
&, UEIRRE RN T 11.45%M 5.71%.
ARFFRIL N2B. N2C AbHEZEBER 2 AR, Hf
BOREAL. R EREE, WHECDRER, S EEE
BENE, BOMBEAE. RIEIEE R, B L KR
MRMRI TR, REAE RN A AR R
AR e, $E KRG SRR 25 5 2%
34 ARREEMETEEKERERNRERERTNF
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AL, KFERERREHERES 9.89%. 5.45%, /K
FeE B IR e R % BB AR 4 R FH R 8 3 4R
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R Le B o ASHIF FE R $2 H 48 K R AR . A
AR SRR R R 26, N2B Ab BRI IR SR
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4 75

3 Rt SR A R A B I A L e g L
PEFKRE R B BRI R . R N225 kg/hm',
SRR Ay EEAE. REAE. CRDAE AN HEB N15% ¢
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ZEMRIEE T, KBAERRERLRRR,
bl At it 20 40 B8 it S5O I 32 113.23%0~14.74% -
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FH ARG 2R, TR P SR PNE X S R e F T, K
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TR T R OCHE R B4 T i AE . RS HEREAR, A2 RELRIE



JEICE A IS X0 7h S P DR T K R

FUEH I 520

T i KR R SCORAIE RUIE v 28OR T LR

tiz

&7 e

SR

[1

[2

Bl

[4]

[5]

6]

7

(8]

[

[10]

[11]

[12]

[13]

[14]

E R R. ERGHRET 2021 R A7 850 10 5 [EB/OL].
http://www.stats.gov.cn/tjsj/zxfb/202112 /£20211206_1825058. html.
BRFH 0 5, 4T3, WRiEAL, 45, R 76 F0 DX 5 KBRS 4 7] R 55 36)
SR[I]. HEWEHEAK 417, 2004, 23(2): 34-37.

S, FEade, SRR, 5. SEROKREA P PR 5w LK R[],
R E L RNE, 2010, 43(3): 474-479.

Wbk, #RaKk 2. B8R T HEK RS QB 5 SR M. bt ROl AR AL,
2016.

Fik, SR, BB, % WA R LR R AER
Wi e SRR A R BB M E R S IERR, 2012, 18(3):
654-661.

T, BB, A, S AL X K RS R BN BB T
1. FWE TR SHLEAR, 2013, 19(2): 462-470.

FE MG, BEALIE, FLANRN, 2. A FHEEUKF T KRR R, iz
Je AR P[] AE IR SRR AR, 2015, 21(4): 836-845.
VR, SRR, BIUIR, . KRERS T S AT ). S ERL R
2£,2005, 38(12): 2 457-2 467.

THE, XURESR, T, SRR AR KREA RS F
FEIRZHALT). AR 4R, 2004, 30(8): 762-767.

WA, MR, e, S5 AU BT RERIIR 2 5 T4 B R A
FHZEHIRZMA[T]. B 7 A2 4R, 2013, 44(6): 954-957.

FHEAS, BRI 22, 3, 5. REATIE M4 R BT FH Bt oK S A
ORISR ARISE R[], LD TR 5 IERLEAR, 2018, 24(3): 817-824.
WA, AEORIE, W1 X, 4. B RUIRAS B X A T R RE AR
HFHZERIREMALT]. B EARAERE, 2021, 54(7): 1 424-1 438.

B, IR, BT, . BB E T T B KR R R
I8 K B I]. TR XA 7T, 2021, 39(1): 103-111.

A AD. TR 7 R 1 7K U ) S T K R S R B, 2004,

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

24(6): 802-808.
THFHE, W, HRENE, . GUIRKESIE LB R e N 22 U R
HEFIFI 2 FSE R[], 7K B ORFRAA4R, 2022, 36(1): 297-306, 315.
EIege, XZ, SARPL &/ 5= TR IR SR A IR R
FOPHEIEFEI]. h E LR, 2002, 35(11): 1 361-1 368.

LI X Y, QIAN Q, FU Z M, et al. Control of tillering in rice[J]. Nature,
2003, 422(6 932): 618-621.

HWH, IR, ME, S UK SOREEE BRI KRS 4y e sh A r L
[J]. EEE TR SRR, 2018, 24(4): 896-904.

AT, TkAF I, BRYLSC, 45, SR IE SUK T X K R bk 5 22 88
A KBS RFEMRT]. RALHUEAR, 2019, 50(11): 210-218.

RIFHE, M, 2535 T, S5 IS ZEXT RN T K RS AR KR = Y
FEm[T]. H E K FERLE, 2013, 27(4): 440-446.

ERSE, WK, B, 2. LSRR 5 KRS 4y BER R I
IERIR A WL AR 244, 1993, 5(4): 203-207.

TR, HAE TR T AR AR U [D]. FAT M EURAL
K2, 1997.

SRR, BRAK. KRBT R HE RIS B TE TR R R A 3 B il 5 43
Hr[I]. H EFEK, 2012, 18(4): 36-39.
S FNEIE B B L KR P
A ARl R, 2018,

Eest, Aiasr. RERHERABUR, W8 R EH0). HE
5kl 4R, 2014, 20(4): 783-795.

ot JIL S SIS B B I D).

DATTA S D. Improving nitrogen fertilizer efficiency in lowland rice in
tropical Asia[J]. Fertilizer Research, 1986, 9(1/2): 171-186.

RIRAT, FLLT5, 24 TR, L5 BRI ZX T3 4T SR/ RS = A1 U
Fil FH SR MBI, AR 244, 2020, 34(8): 1 796-1 804.

AR, [F)4E %, OVE Emterdy, 25, 3% -+ 451 Hi o NLO HEUHF
FAIRLI]. L3R, 2002, 39(6): 802-809.

T, R, E IR, % GRS B HUEAKRE P B A KRR
Rz, HEREK, 2014, 20(1): 92-93, 96.



HEMEHE/K 3] http://www.ggpsxb.com

Effects of Nitrogen Management on Rice Yield and Nitrogen Fertilizer
Utilization Rate under Drip Irrigation in Hexi Qasis Irrigation Area

TANG Wenxue', MA Zhongming®", CHEN Juan®, LUO Shuanglong'
(1. Institute of Soil, Fertilizer and Water-saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;

2. Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;

3. Institute of Economic Crops and Malting Barley Material, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)

Abstract: [Objective] To explore the effect of the optimal nitrogen application rate and nitrogen management on
nitrogen fertilizer utilization and rice yield under drip irrigation. [Method] Five nitrogen application levels and
three nitrogen fertilizer planning and management methods were set for field trials at the Zhangye Water-saving
Agricultural Experimental Station of the Hexi Oasis Irrigation Area, aiming to study the effects of different nitrogen
application rates and nitrogen fertilizer planning and management methods on rice growth, yield, and nitrogen
fertilizer utilization rate under drip irrigation. [Result] Nitrogen rate had a significant impact on rice yield
components such as effective panicle number, grain number per panicle, ripening rate, and 1000-grain weight, and
can significantly improve rice yield under drip irrigation. Compared with NO treatment, N1, N2, N3, and N4
treatments significantly increased rice yield by 33.50%, 45.60%, 39.20%, and 30.63%, respectively, with significant
differences between the nitrogen treatments. Rice yield was highest (5 622.8 kg/hm®) when the nitrogen application
rate was 225 kg/hm’. Nitrogen fertilizer planning and management methods can significantly affect the effective
panicle number of rice. Among the three planning and management methods, N2B contributed the highest yield. The
effective panicle number of rice can be significantly increased by the appropriate rear shift of nitrogen fertilizer,
resulting in a high rice yield. The utilization rate of nitrogen fertilizer was significantly and negatively correlated
with the nitrogen application rate. When the nitrogen application rate was 225 kg/hm?, the nitrogen uptake and
utilization indicators in rice were significantly lower than those of N1 treatment but significantly higher than those of
N3 and N4 treatments. Meanwhile, the addition of rice panicle fertilizer and grain fertilizer can significantly improve
the absorption and utilization rate of nitrogen fertilizer and the agronomic utilization efficiency of nitrogen fertilizer.
[ Conclusion] It was proposed through comprehensive analysis that the Hexi Oasis Irrigation Area will see high
rice yield and appropriate nitrogen fertilizer application rate, as well as planning and management method for
efficient utilization when the nitrogen application rate is 225 kg/hm? and the input percentage of basal fertilizer, tiller
fertilizer, panicle fertilizer, and grain fertilizer are 15% : 30% : 40% : 15%.
Key words: drip irrigation with plastic film mulching; rice; yield; yield construction; nitrogen use efficiency; nitrogen

management
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