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st X 37 BT AR SR NIE A A R i /N7 A R R BRI A . 2018 ~ 2019 4, 7 I PG LR [X 15 F HH )3k
I, WF9E T 4 FEREEIE SR (0. 15000, 30000, 45000 kg/hm®) . 2 PMHEZ/KFE (0. 180 kg/hm®) F AN TH )k
SRR, SR RALIE R RS Ty, S5, MBI SRIESE —4F, SRILAH 15000, 30000 F1 45000
keg/hm® ] 23 B 22 R 11.3% ., 18.5% Hl 36.5%. JitiZA 180 kg/hm® it & 30000 kg/hm® ZRACIA I, At & &
45000 kg/hm? ZRALIAE T 2 A~ Ab B R ™ 522 AN 3, A3 DI AN E AT IS ™ 18.4% F1 15.7%, WHAREL
BN 13.0% 1 12.6%, B I IN 13.8% Fl 14.1%, FERE B340 26.8% F1 15.9% ., i % 180 kg/hm® Bt
£ 30000 ke/hm® ZRAEIA H T4 o SRR it R SR GRS Y gt o T LA AL 3 SEAR 3 Hr R, MM IE O it 3 23 2o
P A BEAL, HE— P RO TR, DRI i, UEB AL 180 keg/hm?® it SR EIA H 30000 kg/hm’ 4k
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B B PEFE B IX, AR B K B 150 mm
FE R 2400 mm, AFH H FRIEL > 2945 h, 4F
IR 7.2°C, REHL 0 ~ 30 em FEAH 145 0.68 g/kg.
AHLE 14.31 glkgo /NEEZIA X EARED, H
Z VA A, Z el it E mh. ke
R, AYUEHE/N. NETF 2019 44 H
21 HEEARS WM, AHFEME30d () 56—
R, ZJE 0 T4rBEl (5 A 12 H, S
45d) . W (5 H27H, HHfE60d) . 22
W (6 H13H, HHE75d) . FER W (6 A28
H, HH)590d) BURE,
1.2 R

IRIER AL BT, it ARSI B 1 2
AR, AR 24K, B0 (Ny) 180 ke/hm®
(N;); &% A0 B K B 544 K, B0 (Gy).
15000 kg/hm® (G,) . 30000 kg/hm® (G, ) . 45000
ke/hm® (G;), L8 NAbBE, HEA-Ab P FE &2 3K,
Bt 24 AN, DX 4424 m (7.9 mx 5.6 m ).
INZE B W P05 113 kg/hm?, SERLAE, 2018 4F
Ry, fEANEZWET 7T H 28 HERMEMNT
T, &R 25 kg/hm®, 10 A 20 HEEEH, %E
RNE B ER IR &, 2019 4F 3 12 H#Ef5 /N4 4%
Gi 4%, &R 675 Jki/hm®, T 7 H 20 HUkGK.
ZiR/INE ( Triticum aestivum 1..) AR TH 45,
LR B T (Vicia villosa Roth ) , fhifh -+
2T
1.3 e Febs Kot

TR H/NEZHE 20 d JF4G, 615 d BE
BFLHC 20 Bk, 7E 105 CHEFEN AR T 30 min, 2REHZE
85 CHEZEfHE, T,

T EREE (CGR) = (W, =W, )/ (T,-T,)

Ao, T, AT, A AR SR I E B, W, LW 43
WA T, #1T, BHPAYTHE (kg/hm® ).,

oA DU/NXCREAL, AT, AT S
I E HopeR = (GY) 5448 (BY ),

kg% (HI) =GY/BY

PR AL /NIRRT (R A
FEFT AR ), BEMLZEBCNAE 20 Bk, 0 54 1
FRBEB . FORIE. F PM-8188 1845 7K 431l 7 X
M kPR AR, ER 5K, BULFHE, 55b,
A 14% Sk E T TR,

RACEARIE T (NSP ) FHAS ) Ah B A4 F A 7
T, AF

NSP = (NyG-N,Goy ) /NG,y x 100%, =X H1 N, K
Wi, Gy MERNERIEH, N, Ajiti & 180 kg/hm?,
G, ARSI &, i = 1 ~ 3,

L4 dEgeitotr

i FH Excel 2013 #E1 74804 HE, FFH SPSS 17.0
BETt o3 B A AT 2 PEAS 58 (Ducan's multiple
range tests ) AN Som AR AT .

2 HRESH

2.1 JiliEBL A AN SRR H T /N 9 s R
FEAE

INFE A E BT Y BRI 1, SRR A
FTAINETY B, S5SAEAmAHE, (5
H27H, HiiFE60d) fii, NG, NGy /N T )
S N, A FRA BIHE S 20.0% . 27.7%, HESBE;
NG, NoGs 55 N, b B 43 51 $2 15 22.0% . 29.3%, H.
ZREFE BTN EAHEY (5H27H~6H13
H, M JE60 ~ 75d), NeG,. NGs/NZE T+ ¥ i
B Ny REFR 23 545 5 8.4% . 14.6%, N,G,. NG, T4
JFEE N, A I 100% . 7.0%., HEN I 28 b
(6 J28H ~7H 19H, HHJE90 ~ 105d), NG,
NGy NoGs BN b B 43 J3) 48 %5 10.2%. 11.0% .
16.1%, Jiti & ALFIE] N,G, 38 N, A FEHE 5 5.0%,

[Fl—&R e T, & (5 H 27 3, il
JG60d) Hi, NG NGy, NGy /N T BHE NG,
NGa NG, 2L F B BG 22.0% . 169% ., 182%, H.
ZRrRE, WM EEEN (5H27H ~6H 13
H, HEE 60 ~75d), NG, NG, AbHHE = 84%.,
MR BRI (6 H28H ~7H19H, LG
90 ~ 105d), NG, % N,G; AbHHE S 6.5%, L) 4%
UL, AR T/NE T Pt B, Mgttt
HAES L IX FHRRAR, ISR A B LAE B T

x1 BRESARFEEHE T METUR

RFFIE ( kg/hm®)
- HEERE ()
30 45 60 75 90 105

NG, 416 2183 4095 14760 16290 18195
NoG, 394 2273 4793 15075 16065 18338
NoGs 484 2745 5063 15930 17685 19170

N, 326 1958 3915 13905 15300 16515
N,G, 439 2565 4995 15480 16920 18630
N,G, 450 2880 5985 15885 17325 19530
N,G; 360 3015 5603 16335 17235 18810

N, 371 2295 4687 15300 15735 18383

— 257 —



rRE SRR 2021 (2)

2.2 AR A AR SEALA H 5 T /NE T4 2
HORFA

mEE 2 Fom, HSHEMAE HML, K8 (5
H27H, BilifE60d) fi, NG,. N,Gy/NgT Wi
SRR N, AL B4 H 5 13.8% . 24.2%; NiG, .
NG, 5 N, ab B> 42 55 28.7% . 18.4%, H. 25 %W
FoOWTEAM (A2 H~6A 13 H, HE
J5 60 ~ 75d), /N T BRHOR R, 2
IR B Bk, BEEE NG, NG, T4 i B Ak
BRI N A0 FH 43 42 55 7.0% Fi1 8.8%., 24 28 ik
KW (6 H13H~6 A28 H, HiEi/F575~94d),
INEE T BB R AGE R, N,G,. N,G,. N,G,
BN, Ay B B K 5.9%. 35.0%. 11.8%; NG, % N,
Ab BRI 29.0%, 1H NG, NoG; %8 N, Ab B 7 51 3
5 9.7% . 25.8%. R E MBI (6 428 H ~ 7
H 19 H, HHJE 90 ~ 105d), Tk REERE
Wik E, NGy BN, &b B %K 10.2%, N,G,. NG,
BN, b B4y 45 21.7% F142.0%, NoG,. NoG,.
NoGs # Ny AbHA> 513 5 56.8% . 87.0% . 22.2%.

®2 BEESARIZIHETNETYERR

NIRRT [ke/ (hm® - d)]

s IR RHL (d)
45 60 75 90 105
NoG, 117.8 127.5 711.0 162.0 67.5
N,G, 125.3 168.0 685.5 126.0 91.5
NoGs 165.8 172.5 694.5 147.0 69.0
No 108.8 130.5 666.0 93.0 81.0
N,G, 143.3 162.0 699.0 156.0 66.0
N,G, 166.5 177.0 715.5 126.0 72.0
N,G; 162.0 213.0 660.0 90.0 93.0
N, 128.3 159.5 677.6 132.0 103.5

Ml —HET, KWW (5H27H, HlE
60 d) AT, NG, N,Gy. NGy /N Ty ot SR iR
B NG NoGyo NGy Ak B 43 1] #2755 27.1% . 8.0%
28.1%. KT R (5H27TH ~6H 13 H,
WG 60 ~ 75d), N,G, 8 NG, #2 & 4.0%, N,G,
B NG B 8.9%, Z#REINZVESRIN (6 J1 13 H ~ 6
H28H, HEE75 ~90d), NG,. NG,y 8 NG,
NyGs ZH KA 5.9% . 23.0%. HEW M2 (6 A
28H ~7H19H, HHF9% ~ 105d), NG,
NoG; PR 6.1% . s EFTWRE, AN G %%
JIE A FH 30000 ke/hm” &b FH DL K A it %6 e A 2 IE 14
45000 kg/hm® ZLBRFEGEIH W iR/ N A T4 o A
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R, A TYRRE, /NG F B B
2.3 it &AL A AN R R X /N AR i A
F SR HE B 52 )

Jiti SRR . IR B e B, IR
I X RERL ™ & AR i UK TS BGE i
F, TR SR XN RERL AR BN
HAERN . it A4S A A R SR AT A i 8 3 m T
INERERLE (R3), Al —HAUK T, NG, #&
N,Gy. NyGs. Ny KPR i 53 51 32 55 15.9% . 8.2% .
18.4%, UtEHLRIEIA I HA — 2 =% 15 it
FALBLT, NoGs 8 NG, NoGy. Ny K7 7= 43 il
PEE 278% ., 18.4% . 46.0%, [F—&:HEik HE T,
N,Giv NGy NoGs 3 NGy NoGyo NGy ZEFRAM Il 45
& 12.8% . 21.1%. 5.7%. R i8N
HAFH, NoGyo NoGyo NoGs A FR LR AEERARALAE b
B350 R 11.3% . 18.5% . 36.5%, ViBAANiE & AL FH
T, R HEEE, BRI,

it 25 A A R 4 AR 3 FH 36 T /N2 A
o [A—%KT T, NG NG, NGy N, &4
FE O R 3.8% . 5.6% . 4.8%; AMEEALET,
NoG3 B NoGy . NoG,o N A2 9 77 5 43 1] 2 51 4.3% .
45%. 16.1%; [Fl—Z A H & T, NG,. NG, %
NG, N\G; AL AWy 5t 3 4 55 6.5% . 3.7%. i
— 3 LA AN R A BN R R R B, TRl — it K
R, NGB NG, N, 43 51 2 55 11.8%., 13.0%;
At FAL BT, NG B NGy« NoGoo N, 43 501 2 155
228%. 133%. 259%; [&l—4%:EE H & T, NG,.
NG, B NoGy v NoG, 73 31 42 15102% . 13.7%. NG, 5
NG, NGy AbF2E R g 3, Ui B G 8 RE e 1F
AT AR
2.4 it EUBAC A A ) SR AE A X6k /N 22 7= g TR
ESpAlT|

HH 2 4 FrR, it 28 S SR A IA X /N 2 A5 350 Rl
O Y TR G A TR RTE I T W& 3ilssa A TES A
LRIV X Y kA A T E P OF R ¥
MTREILEEZW, FW—iEaKET, St
M 30000 kg/hm® #5534 [ 15000 ke/hm® AYRE%L . FHik:
B, THRED NS 138%. 18.7%. 5.3%; ik
M 45000 kg/hm® FIRREC, FEURIEC, TR 20042 &
4.8% . 14.2% ., 4.9%; B HFEEEC, R KL
TR L 17.3%. 26.8%. 5.9%.

At FALFE T, SEAEA H 45000 kg/hm® %5554 H
15000 kg/hm® (FEE . FURIEC . TR 8 43S
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*3 AEMEERGETIHETNEN=E
b3 kR (kg/hm®) A (kg/hm®) g A B (%)
NOG1 6427 +21d 18383 + 449a 0.350 + 0.008cd 11.30
NOG2 6941 = 11c 18338 + 744a 0.379 + 0.015bc 18.50
N()G3 8215 +253ab 19170 + 430a 0.429 + 0.028a 36.50
N, 5625 + 108e 16515 + 339b 0.341 £0.015d
NIG1 7252 +78¢ 18810 + 206a 0.386 + 0.008b
N,G, 8406 + 529a 19530 + 679a 0.431 £ 0.035a
N 1G3 7771 + 441b 18495 +422a 0.420 £ 0.015a
N, 7100 +202¢ 18630 + 665a 0.381 £ 0.010bc
LRAEAH R (G) *k w*
NxG w3k NS

e RPEINTIE £ FREZE. NS, * il &+ SR R TR 2E5 | 7F 0.05 f10.01 K EER B, F—38EE N RR/NG 43 LR TE

0.05 K F2EHRE% . FE.

23.1%. 20.6%. 3.5%; A 30000 ke/hm’ FEEL
TR B0 BIHR 1 15.9% . 19.6%; AN [l A%
TR . TR BB 28.0% ., 34.2%. 5.8%.

A — £ AR [ R, NG, % NG, FUREE .
KB AR 11.2% . 11.3%; N,G, B NG, BIFEEL .
TR, TR0 2 4R = 19.2% ., 30.9% ., 6.4%.
FUERT LAA ), SRR a3 /N2 i fdigk . 7l
WL EORN TR0 8ok SIS ™= . NG, Ab 3R /NAZ ()
B, BRECH TR E Y A s, UL AL A 2RI e
[l 30000 kg/hm” B, F=Zm o b/ N2 Rl fdkr
BRI T4 B 55 ™ A R R 7 o

®4 TERETNEHNF=EHM

AR

Qb T P TR THE (g)
( x10%hm")
NG, 661 = 36¢d 26.7 1.2 475 +2.4b
NyG, 702 + 58hc 26.9 +0.9¢ 48.1+1.0b
NoG; 814 = 10a 322+1.7b 49.2 +0.3ab
No 636 + 10d 240+ 1.7f 465+ 1.6b
N,G, 735+ 19h 29.7 + 1.0ed 48.6 + 0.9ab
N,G, 837 = 25a 352+1.0a 512+1.7a
N,G, 799 + 65a 30.8 + 1.7be 48.8 + 1.4ab
N, 714 + 19he 27.8+1.2de 483+ 1.4b
AR (N) o R NS
SHERHE (G) * o NS
iR x SELE
NS e NS

HE (NxG)

2.5 NEFER RN R AR
Xt BT Ak B ) /N2 7 A G TR 3R S AR et
fri|e ot (325), Al DEEWLPEAr 2% 7 B i) i A

FOMRPRLP BRI B /AR R A
P N R BB A R B/ AR, R/NE
FPARL 8 AR MR MU A R (0.614) > FEEL
(0212) > TAHHE (0.11), FKHIXSFPRL™ 550 B
REVERRR, HUORE, THRERR/N. b
NSRRI 5 45 R RS PR 2R A ) i A R R
ANATRAR Y, REGHE o BRI X e Y BTk
IR (0.543), FURCEGE i FEECR I X ™ Y
TR AR (0.187 ), T HE i RO R B X
PR TR K (0.405), RIIL, SRR AMLAE R
TREAAE T /INAE P i A R B3R, PR o AR5
ERLLE A 3, b v B T AR A O
HOFRERROR S 7 i o TTIE I 48 TR ER R S B
P RCRIPA I, R W T TR AT R S 1
P A BN G, R SRR A BN
RS BB E RIS B E N RN

. A HisER IR I A R AL
B4 E3 4 X, X, X;
X, 0.829 0.212 — 0.543  0.074
X, 0.874 0.614 0.187 — 0.072
X; 0.658 0.11 0.143  0.405 —

TE: X, AREEG X, FREG X, TR,

WSS A — R, PSR
DI ZRRE | Ak R B it o) ROk 45 190 5 iV FH e PH &
FUCR R, Foh B sR IR AR BT, ZRATIE [ i
K, /N FERLEOR R, 3 A AR O i A 7T 4 =
INFE PR UL A AR IEIA F 30000 ke/hm” B,
ANAZ RS RERIEI R K, A G ARG T
SRR BSOS RFRL ™ B STk, R T
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3 it

3.1 gL, AACECHE S VED TP TR 2R S i oG
EX

T = B R SEat, HA BBl YeE
FEY A Y, BRI R R, NET
Y FOR R K L BRI R, M. KRG
HEEA SRS YRR 3E fEY) T 9 ot R,
MR m = s SE i AU RS 3R /N 1T
Yy SRR T A ALHE R, B TR
TCHLAEHE R A, B TE /N 5 IE i ey B e it
SRR, DRREFRAEN, AR N AR RIS
YER, TR RS, 755 e SEah T B
FESGEAE /N Ty AR R i v T R AL, T R 4%
NEH S5 B IR A s fh 457 0, /N X 5%
SR . ATFSERM, AR G 4RI H 30000
ke/hm” AL AT AR B TR BdR, HipE
WINBA IR T e ], A F 5T
FUBHORAGFRAR,  H 3 R P AE Tt U RE e 1
s A B A A R AL A B, IR
AR SR EIL, SRR A T RS R
P SR A R R B A IR 4k
JEIA HBeesE i+ rh A i, fE/NEAEE S Wk
BRI TR MR, R Y NE AR
w0 BRI AR R, B A
FRAHEE, £A03R /N () T AR R Al
AR e . SRAEE [T 30000 kg/hm® 40 B R %,
PINBEHAR TP A SRR, SR IEAN I H AT
IR Z N, XU Y AR R

KRR, it AN RERG I/ Nz Bk
R P A, SAIRA —E SRR RE ), BE
WA EMA R, SRAE . ARIERCHE RE I E TR I,
BEfeya P NEERKE, PRSI EE
BB Z AR, LR /N R ZE TR,
PUNZ R, SRS ISR Z A BSR4, Ak
KB WA R, TR B = R R i, A
JEFM, it AU A SR AR A [ 30000 ke/hm® 4 R,
N PR i 2 v T A A P
3.2 AR EEIE

ARG, NG NoGyo NoGy ABHR R LRAE AL
HE 153 590K 11.3% . 18.5% . 36.5%, VBN Z Ak
T, gt maEiss, B CREIR, SER
RNAFI T E/NEZ TY R R, ST A s
BORZE SR, RAR T /N . Xl ae 5 4Rt
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A HLER S, RIS T 3 WU o i
st 7 LIEAIRZE A S X T/NE R, P
oS 2 2 P 4 S s i e, Tt
B R T BB XA g Rk
DAJe TARITR SN b AROCRIFS M, S0, (LI
i T S N A BB RO TR, R T
ARG IR, TR TR /N o Pl 2 T B
AR, IV R R A A AR Ak
BOR TR, DAIMTHE bk i, Horp, ZRA03A H
30000 ke/hm? i /N2 BOREAL . FHDREEORN Tk o 2 A Ak
B, DIRZAIR, EEER O N IR Rk
IR B AR e A S T

4 it

T PEERIE X B35 T8 SRR/ NZZ 15000,
30000, 45000 kg/hm® £ A 7] 43 51 B AR 4k 2= A
11.3%. 18.5%. 36.5%. Jti% 180 ke/hm’ fil & 30000
ke/hm’ £ JIEL 38 FH 174 49 Jo 52 Lt A SR Bk R ] i
fe T A A 3, G Ak 35 R it AU A kIR i
45000 kg/hm® &b B (4 A7 A7 7= 1 25 57OR B 3, 4 B
A it RAN B b % I 386 7 18.4% N1 15.7%. it AL i 75
RN EEIA I TR T /N RO TR
B EAKE, LR H 30000 keghm’ 254 AL 180
kefhm® FIAE A TT PGV DX/ N2 e A o A B
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Primary exploration of green manure on substitution of chemical N fertilizer and improvement of wheat yield in
Hexi irrigation area

ZHANG Song-mao, HU Fa-long, YIN Wen, FAN Zhi-long, CHAI Qiang’ ( Gansu Provincial Key Laboratory of Arid Land
Crop Science/Faculty of Agronomy, Gansu Agricultural University, Lanzhou Gansu 730070 )

Abstract: Aiming at the problems of widespread continuous cropping of spring wheat, and excessive reliance on chemical
fertilizers in the Hexi irrigation areas, a study was conducted to explore the potential of green manure which multiple
cropped with previous wheat on substitution of chemical N fertilizer and improvement of grain yield of next wheat. Thus it
can provide theoretical basis to establish a green manure multiple cropped with chemical fertilizer reduced wheat production

system in the testing area. In 2018 ~ 2019, the field experiments were set up with four levels of green manure turnover ( 0,

15000, 30000 and 45000 kg/hm’) and two levels of nitrogen application (0, 180 kg/hm’) in the Hexi Oasis irrigation
district, and the dry matter accumulation and yield composition of wheat were studied to reveal the short-term potential of
green manure to replace chemical fertilizer. The results showed that in the first year of planting green manure, returning
green manure to the field at 15000, 30000 and 45000 kg/hm” could replace chemical nitrogen fertilizers at 11.3%, 18.5%
and 36.5%, respectively. The grain yields of the two treatments with 180 kg/hm’ of nitrogen and 30000 kg/hm’ of green
manure returned to the field and 45000 kg/hm® of green fertilizer without nitrogen were not significantly different, which
increased 18.4% and 15.7%, respectively, compared with the non-replanted green manure. The harvest index increased
by 13.0% and 12.6%, the number of ears increased by 13.8% and 14.1%, and the number of ears increased by 26.8% and
15.9%, respectively. The dry matter accumulation and accumulation rate of 180 kg/hm’ nitrogen combined with 30000 kg/
hm’ green manure returned to the field were significantly higher than those of other treatments. Path analysis showed that the
combined application of green manure and chemical fertilizers mainly increased the number of effective spikes, and further
increased the number of spikes per ear and thousand kernel weight, which increased yield. It indicated that the application
of 180 kg/hm” of nitrogen combined with 30000 kg/hm’ of green manure returned to the field had an effect on regulating yield
by optimizing the effective ear number, the number of spikes per ear and thousand kernel weight of wheat. To sum up,
applying 180 kg/hm” of nitrogen and 30000 kg/hm” of green manure to the field is a feasible measure for increasing wheat yield
in Hexi irrigation area.
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