A2 5 2
20234 9 H

S PN

Journal of Huazhong Agricultural University

Vol.42 No.5
Sep. 2023,72~81

TR, I, 74, 45 il S R 2 T R SR KRR R R A TR B SRR [T ] AR ol R 22241, 2023, 42(5) - 72-81.

DOI:10.13300/j.cnki.hnlkxb.2023.05.009

e S I B X Rk R = A=
K = ER =
FHRALERNLHFHL LA KT, TR, AR

1B T RKFRFRE, iR 843300; 2. %758 R A2 A K & 3 KoF R P, B & K7 830091 ;
3. #7 58 R AL AL F AR R AR AT AT, B & K F 830091

FEE It AU R A X e K R R R R B it S I I R i G O A X Rk A 8
i DX L DX B, 43T HT A 36 5 U AEIR LALNR W& M AR RIS 56328 RO A8k . 4551 R -3 Y B it
SN FIE B2 A A R T 32 5 R AT B NR W M, Ho LATZE i & & 360 kg/hm” % B 20.83 J1 ~26.69
J77¢/hm* 88K, NR 78 Jifi & & 240~260 kg/hm* % B 16.67 J7 ~20.83 J3 7C/hm?” I 4 5 5 ifii &( & 240 kg/hm®

fid & 27.78 T3 7¢/hm* i)k 3 25 2 fig

AR Y 2R U iz B R AR A i, LR AR~ R P 3 35 v T LA

AL, GRG0 e B mT e ph Tt SRR T A B A 1 R R RACSOR T R BLR 5
1 240 kg/hm? B B 251 , BO 5 20.83 7 ~27.78 J3 7%/ h® A R A 85 EE BEAS S LA ZFI T K™ BB Rl 4 i
RSB mE; KA TERE; B ARMNRCR; AR G 5 i

HmESHES SI143.1; S511 ZEKERIRES A

i A i RS ) S AR Y X, AR BRI (i
IR I T S A EE YT b U0 MY B A A R K BT
W BEfGE KR AR T WA K TRk ARk,
Wit 5 T s 20 A ) oA T AR W K, 2K R A T
PSR R 3 2 B e B B KRR A Y R
Hbro A=, AT 5 DASE R AE 2% B 34 it 20
(R T i S e e EX- i ORI Nk 4
TR TCBBERG N LA AR A i o e AR AU 5 &
BB AT K, X7 5 3 VR FH Wi/, B2 ok
PREETG Y A e HR R 2 1 SR 2 it
AL, A e de = AR R R AR 4288 7= 108 ) .
MR, T KGR R 5K mE s KRS AL SE 0 R AR
W 0] B RS AR A (B R %% B S RN it R AT
SRR EH A7 38, 8 BOKRE = & 5 B A 1 3
Ll B 2 7K R il 2R e R A % B, LA S AR R
5 g i o 6] 4w, 2 B Rk g o 0 B 2 )
B R R R R KRR A AR K A
R 5532 0 R T, k35 38 1R A 300 2

Wk H 9 : 2022-10-19

XEHS  1000-2421(2023)05-0072-10

B v R AR e ORI T PR IE A R RO T £ 1 ™
TS AT LA M ) D0 A T AR
365 RHRL, WE ST R g8 Y DK R R A [ it U S
R U WO LA R 7 1 2 e, T g s K
R AL 5 R R A 4 e AR AR I 7 A e e X
IR 8 e 7= DI TR B AR SR AL B AR

1 #MREIE

1.1 K5 Hh s B 44

BT 2021 SRR R R AL B A B BRI IE AT
S B e bl X A EOK R Rt AT o %R X
TR ARG M PYAEID 2 i4K 1 012.2 m AR 3 Sl
10.8 °C, AF ¥ [ K 1 51.3 mm, 4F 34 2% & ft 1 988.4
mm, 4 YA X B AE 5596 LR o 48 i ok v 4
+  BHEZE 8 pH A 8.0, & ihi 7.4 g/kg, A HLI
17.7 g/kg, WA A 119.4 mg/kg, A8 48.8 mg/kg,
HH 220.0 mg/kg .

AT H S TR B X EHE LI H (2019E0246) ; A = a5 55 [ 2021 4F = X BHE A AL 35 (BT1720220015F )

4R, E-mail : 583775080@qq.com
WEMEHE : T3, E-mail : wjewzy(@126.com



53

TEIRTE A il Ui R 7 PR g K R SRR 3 ™ R S 73

1.2 REEITSHEERE

TE FH r B 2O TR KRR R OET AR 36 5 sl B i
b, TF Rt U X AR A 2 Sk R X P 3 2
DR , Horit UL 4 KO - B R NO (AN ZUE
CK) fRA N1(4li%& 120 kg/hm?) . FF % N2 (4 % 240
kg/hm?) . 755 & N3 (4l & 360 kg/hm?) ; % 4% % & i%
54K . D1(30 em X 24 em, 13.89 J7 9¢/hm?) . D2
(30 emX20 em, 16.67 J 9% /hm?) . D3 (30 cm X
16 cm, 20.83 J77¢/hm?) .D4(30 cm X 12 cm, 27.78 1
7¢/hm?) \D5(30 cm X8 em,41.67 J77¢/hm?) . &5
AT 20 A AL HE IR SIRE R . RITFEHLIX
HHED N 64 m®, 45 3 X 22 (8] $T 38 R 4l 57
HEE B R 78 SRS AL B 1K R . T 4 A
H ) R AT T 38 A RO SRE R, B AR I — K
PE DL TR o R 45 225 kg/hm?® . 85 BR 1 75 kg/hm? ifi
BB LA T F G4 53 sUR 3 0 - B il =2 8
() LBt B R F 5 VK, 4% EGR 75 30 < 23 BER 3D -
Ay BERCI R R =223 2: 2 1 B LBt A
AINXT5 10 H TR A%, Bl 42 d, B X 2 bk . 43
BEMORFF VR K 3~5 cm, 43 BEJ5 WK I 5 d DL
Tl TCRLEE 1T WA RE K2 4~5 em, $lAE AT 10~15d
TRAK 10 em, 7 L3R K (5~6 cm) FEBE , HE 2K 1A
SR B[] B R 7 1 AR I U K, 15 d S (10 H
10 HO WAk o 43 BE W 43 50 Mo it o3 0 741) (AR Gk 8 + K
L) 1R B M B i T R0 2% W AR R 0 A, ol ol s s it
Ik R B {A RS
1.3 MEMBERFE

DR E(LAD . TR 4 gev ] o
BE] oy BEA] PR R FLAVE BV 8
BITE /NI 3 7CRERE , BT A R K. B

FEi/(t/hm’) Yield

Planting density
it
Nitrogen application rate

—@— F A HHL Effective panicles per hectare

T A=K X 58 < 0.75, FE R AR S 8 (LATD) o

2) SRR RGP . T RARER T 10 A BE 4K
T BRI ZLAUH SO S B A5 b BEUA SR
PERY 3 7K FEAE BRI, i FH 42 0 4 2 D e il s A
Infinite R 2005 .

INVREHHR, FARREHATI FHI 782U 45
A BREI 3 A AR R K R R e 25 -
SEBA A AR AR I bR I, AR 105 °C
AT, 80 CHET ZE I i o ot FH SR A 4 493 A L
B2 A B AT BE A Thermo Fisher scientific
Flashsmart 76 2 4371 {300 7 AN [7] b 38N AR 45 #5 B
AoRE PR ARRRR Y,

L) 7=, TR AENX S E 100 70, WHEUE
AR 10 7R MR 2 L B A B 3R, AR 5 X 52
AR I 2 P i
1.4 HiE4hIE

I Microsoft Excel(2013) 1 DPS(v9. 50) 8t 114k
P53 B 8 , 148 Origin 9.0 FFEVEEL, R LSD ¥
T 2 E A

2 FHRE5HMH

21 HRESHBEEXKEFENZIN

AN TR] it R0 5 ok A 28 Ak RO A AR R
S (& 1) it B 7E 0~240 kg/hm? FRAF % 5 13.89
Ji~27.78 J3 7/ hm?® L PN i} A 555 B 80 I ot R+ 5
9653 %55 5 1) 38 00 TG 30 8 2 I A SRR T [
s NI it A A R SR I N22>N3>N1>
NO, HAS 5 ZH0(CV) R 19.65% , A [ 6k 4 2% )32 ]
= W DA>D5>D3>D2>D1, H CV i 9.55%.
AT UL 38 B AU (N2) 55k 4 25 B2 (D4) b BT 2
450 x 10"
400 x 10
350 x 10"
300 x 10
250 % 10"
200 x 10
150 x 10"
100 x 10"

50 x 10"
0

A o3 AR R

Effective panicles per hectare

AbFH Treatment
Bl ARERESHRHEELENSMNEFEHILR
Fig. 1 Comparison of yield and panicle weight under different nitrogen application rates and planting densities
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Table 1 Nitrogen transport characteristics in different organs of rice population from heading
stage to maturity under different nitrogen rates and planting densities
R Z5H§ Stem-sheaths I Leaves
Nepplio gmaE RSl ey BIGER e wE/%
cation Density (kg/hmz)A N translocation Contribution (kg/hmZ)A N transocation Contribution
rate N translocation efficiency rate N translocation efficiency rate
amount amount
D1 3.98+0.14d 12.61+0.03 e 5.21+0.01d 12.884-0.42¢ 30.88+0.02 e 16.864-0.02¢
D2 11.13+1.79¢ 29.3242.93¢ 11.66+1.64c 20.23+2.51b 39.75£2.50¢ 21.21+£2.20b
D3 10.5741.35¢ 26.87+1.62d 10.74+0.88¢ 21.05+1.13b 36.11+0.92d 21.48+0.85b
0 D4 16.98+0.31b 34.42+0.57b 15.74+0.40b 31.91+0.53a 47.2040.46a 29.58+0.55a
D5 24.38+1.49 41.7241.03a 22.26+0.95a 30.13+1.84a 41.8241.03b 27.51+1.17a
Il Mean 13.41 28.99 13.12 23.24 39.15 23.33
D1 21.73£1.98b 41.15+0.83b 20.68+0.71b 30.68+2.70¢ 45.0840.78¢ 29.2040.92d
D2 20.93+0.52b 38.56+0.25¢ 19.4140.21bc 31.65+0.83¢c 44.3140.23¢ 29.34+0.27d
N1 D3 20.36+2.53b 36.09+2.64d 15.56+1.75¢ 43.57+4.31b 49.59-+2.08b 33.28+2.73¢
D4 29.99+2.53a 42.69+0.93b 20.70-0.80b 52.61+5.95a 48.88+1.63b 36.26+2.36b
D5 31.28+0.49a 45.37+0.42a 23.16+0.40a 53.79+0.96a 52.83+0.37a 39.82+0.58a
HJ{ Mean 24.86 40.77 19.90 42.46 48.14 33.58
D1 32.59+2.57d 42.66+0.13b 22.71+0.12d 38.98+3.07d 42.0540.13¢ 27.17+0.14c
D2 33.71+3.13d 40.55+1.51¢ 23.99+1.50¢ 50.67+4.17¢ 48.72+1.30b 36.08+1.88b
D3 50.01+£3.78¢ 50.57+1.54a 33.04+2.02b 59.94+4.63b 49.2341.58ab 39.61+2.49a
e D4 61.16+2.38a 52.04+0.82a 36.57+1.18a 68.19£2.69a 51.24+0.83a 40.77+1.34a
D5 56.25-£2.54b 52.801.02a 35.29+1.44a 60.172.92b 48.80+1.10b 37.744-1.67ab
{H Mean 46.74 47.73 30.32 55.59 48.01 36.27
D1 35.8842.51bc 42.4140.19b 31.960.24a 42.5642.98d 41.824-0.19b 37.9240.29d
D2 39.84+1.82a 45.20+1.22 a 33.67£1.65a 55.6142.33¢ 49.50%1.13a 47.0042.10b
s D3 38.67+2.71ab 41.49+1.25b 31.98+1.64a 62.39+3.89ab 49.254+1.08a 51.60+2.23a
Nk D4 34.22+1.88¢ 32.36+1.35d 25.33+1.56b 58.43+2.60bc 42.80+1.14b 43.2442.01c
D5 34.79+1.01c 35.05+1.64¢ 26.3341.90b 64.44+0.65a 47.67+1.32a 48.744-2.59ab
YJ{H Mean 36.68 39.30 29.86 56.69 46.21 45.70
J5 22501 Analysis of variance
N 555.57 190.69 ™ 264.15™ 418.08 ™ 105.45 ™ 222.27™
F D 129.27 ™ 70.53 " 44.91™ 164.17 " 7271 64.87 "
NXD 44.39 ™ 80.65 ™ 47.29 " 8.32™ 20.96 8.78 ™

T« (R BN AN [l NG PR 3R R R) — it K S A ) A3 8 (8] 28 7 d2. 35 (P<<0.05) o J5 28 07 3R R BOW A7 e AR (. 35 25 57 (P<<0.01),

Tl Note:Different small in the same column mean significant difference (P<C0.05) in different density treatments at the same irrigation lev-

el.** indicate significant difference in effect at 0.01 level. The same as below.

T A A R A7 2 B NR T R 4 94 ) S, L

3.95, XHEF P EA R R A F .

Wi 0 R R A Y e PR 1) e
Tt e, x4 NRE T . AHFSY & B, A 4l
A 0~240 kg/hm” {15 Bl P NR 37 14 557t 20 i 2 1E AH
XK, ARSIt FH 25 P BUNR TE 2 0 R, Ve

NR 7 P

H. &
TERS

B PG R NR I PRI 5 28 0% T . A9 & 4
IR 2% FE X NR I PR 4 A ], BT NR 3G PR
S /N T it G, K22 S B D PR T R S X BR B
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Table 2 Characteristics of nitrogen utilization in rice under different nitrogen rates and planting densities
i . RNEAEFI IR/ AN Aw L 1/ ey ey lieye R %
N applica- sl &BZ (ke/ke) . (l.ﬁg/kg) . N harvest (ke/ke) N utilization
tion rate Density . N a.gronor'nl‘c N fernhzerlp.anlal index N 1'Jp'take efficiency
utilization efficiency productivity efficiency
D1 43.494-0.25a
D2 41.2140.08a
D3 42.2340.03a
NO
D4 40.99+3.67a
D5 36.0240.89b
YJ{H Mean 40.79
D1 19.294+1.79a 67.42+3.57¢ 46.724+0.19a 1.11£0.04e 33.68+4.70¢c
D2 18.45+1.54a 70.7340.64b 46.95+1.99a 1.2740.03d 24.03£2.73d
D3 11.4441.28¢ 69.13+1.43bc 39.4242.17b 1.3740.06¢ 39.40£7.78b
A D4 16.12+1.55b 76.14+5.73a 38.09+1.02b 1.4740.04b 52.97+12.43a
D5 6.51£0.27d 62.16+2.17d 33.79£1.09¢ 1.54+0.03a 29.61£5.18¢
I Mean 14.36 69.12 40.99 1.35 35.94
D1 21.22+1.16b 45.28+2.05¢ 45.214+1.29 0.75+0.03d 45.05+5.63a
D2 19.4740.03b 45.61+0.52¢ 45.14+0.87a 0.88+0.06¢ 37.66+1.76b
D3 20.65+2.35b 49.50+3.71b 45.394-2.98a 1.004-0.05a 40.70+2.91ab
e D4 26.69+0.32a 56.69+1.81a 47.17+0.67a 0.9240.03b 46.8443.60a
D5 17.814+1.65¢ 45.63+2.86¢ 40.16+2.34b 1.004-0.07a 36.39£0.94b
I Mean 21.17 48.54 44.61 0.91 41.33
D1 8.52£0.03b 24.5640.57¢ 40.3142.21bc 0.610.05¢ 24.3243.58ab
D2 8.514-0.80b 25.93+1.14bc 41.79+0.93b 0.6240.01be 19.75+0.48b
s D3 8.15+0.29b 27.38+1.19b 41.15+0.67b 0.6740.02b 20.97+0.29b
N D4 15.9541.40a 35.954+ 2.79a 45.36+1.61a 0.7940.03a 30.25+4.25a
D5 9.9140.08b 28.46+0.87b 38.27+0.48¢c 0.74+0.03a 22.93+2.24ab
¥){H Mean 10.21 28.46 41.38 0.69 23.64
J5 22501 Analysis of variance
N 292.76 " 2181.61" 13.50 ™ 1929.54 35.35"
D 43.02" 46.56 " 24.66 " 102.56 13.62°
NXD 16.48 ™ 4.20™ 5.747 13.68 ™ 2.66 "
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1.0
NGU| 1 040 077 0055 068 033 035 0064 -0.066 -0.13 -0.51 0.60
NFP . 1 0053 090 059 036 0067 -0.62 -042 022 -0.67 034 i
NHI ﬂ 1 033 016 012 0036 0092 -025 -042 -035 0.52 0.6
NUE / 1 042 -037 0037 -0.60 -0.26 040 045 -0.49 0.4
NUTE ﬂ o ‘ 1019 034 017 0024 015 049 028 oo
SNTA * 1076 09 075 035 042 073
SNTE ’ ﬂ 1067 032 045 -0.0057 028 [
SCR ‘ ‘ /ﬂ 1066 021 058 059 02
LNTA ﬂ ﬁ 1 056 081 060 r0.4
LNTE ‘ “ ’ 1 -0.067 0.6
~eaceee os0 -
O VO ﬂ o |
stz ze £ 88§ EE L,
PEEELEERE T

NGU : ZABA 2] F % N agronomic utilization efficiency ; NFP: & B 4= 7 /1 N fertilizer partial productivity; NHI: &0 2 I 3K 5 %t N
harvest index; NUE: &R WAL N uptake efficiency ; NUTE & Z F A% N utilization efficiency; SNTA : Z5¥{ & f%i8 1 Stem-sheaths
N translocation amount; SNTE: 254 %&( 4412 *R Stem-sheaths N translocation efficiency; SCR: 254} 5T #k *R Stem-sheaths contribution rate;
LNTA : % %% iz i Leaves N translocation amount; LNTE: I % %% iz % Leaves N transocation efficiency ; LCR: I 51 #k *¢ Contribution

rate; Y: 7= Yield.
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Fig. 5 Correlation between nitrogen utilization rate and dry matter and yield

R W RCR BB AR 2 R RO A= 50T R .
5 B 5 it R e R R R P AR RN i R S
O, SRR ITEE AT R ] A 5T
it A 240~360 kg/hm” ., % B R 20.83 T ~
27.78 T3 7/ hm” S5 e i A v, AR AR S
F N 15.95~26.69 kg/kg, A £ Fl H % F M
32.25%0~46.84% , i VL 75 — 7l 7K Fef Al AR X, o i
BORAE (LLMERS 55 ) W) LA & & 225~300
kg/hm? 2 47 V3% 8 33 T3 7/ hm?® 2 47 B 7 i A v
FLAE AR AR 2 ) FH %00 14.08~15.88 kg/kg, A Z F H
KN 36.34 % ~37.64 %197,
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é@%%%&%ﬁi_ 350.42 J/hm?, 2 & 78.79 %~
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P
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Effects of nitrogen application rate and planting density on nitrogen
use efficiency and yield of rice in Southern Xinjiang

WANG Zhenyang', WANG Jichuan', GUO Ziyang', YUAN Jie*,
ZHANG Kaiyu', WANG Fengbin’, KANG Derui'

1.College of Agronomy, Tarim University,Alar 843300, China;
2.Institute of Nuclear and Biotechnology , Xinjiang Academy of Agricultural Sciences,
Urumgqi 830091, China;
3.Institute of Food Crops, Xinjiang Academy of Agricultural Sciences,
Urumgi 830091, China

Abstract To study the effects of nitrogen application rate and planting density on nitrogen use effi-
ciency and yield of rice in Southern Xinjiang, split plot experiments were carried out in the main area of ni-
trogen application rate and the subarea of the planting density to analyze 1LAT, NR activity, nitrogen absorp-
tion and transport and yield changes in the population of Xindao 36. The results showed that appropriate ni-
trogen application and dense planting were beneficial for increasing LAl and NR activity in the population.
L AT was higher at 360 kg/hm’ nitrogen application rate and 2 083-2 669 thousand holes/hm” density, and
NR was higher at 240-260 kg/hm” nitrogen application rate and 166 700-208 300 thousand holes/hm? densi-
ty. The maximum amount of nitrogen transport in the stem and sheath and the increase in nitrogen in the
ear can be obtained by applying 240 kg/hm” of nitrogen and a planting density of 277 800 holes/hm?, and
the agronomic utilization rate of nitrogen fertilizer is significantly higher than that of other combinations. A
proper increase in density can reduce the decline in nitrogen partial productivity and nitrogen absorption effi-
ciency caused by the increase in nitrogen application rate. Under the condition of a 240 kg/hm® nitrogen ap-
plication rate, a planting density of 208 300-277 800 holes/hm” can achieve the coordinated improvement of
nitrogen utilization and yield , which can be a reference for the planting of Xindao 36 in Southern Xinjiang.

Keywords Southern Xinjiang; rice; nitrogen application rate; density; nitrogen utilization efficien-

cy ; nitrate reductase activity ; yield
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