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Effects on soil nutrient and yield of winter wheat of planting
different green manures during summer fallow
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ZHANG Kun'?, DING Jing'?, QIAO Ling-zhi"*?, JIA Zhi-kuan'*
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Crop Physi-ecology and Tillage in Northwestern loess Plateaw, Minister of Agriculture, Yangling, Shaanxi 712100, China;
2. College of Agronomy , Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: In order to measure the effects of green manure cropping on soil fertilization and crop field in Guanzhong
area, a field experiment, with bare fallow and no-tillage as control (CK), was conducted to study the effects of planting
different green manures on the soil available nutrients and crop yield during summer fallow in Yangling of Shaanxi.
Smooth vetch ( Vicia villosa Rothvar ) , hairy vetch ( Vicia villosa Roth ), milk vetch ( Astragalus sinicus) and sweet clover
( Melilotus suaveolens Ledeb) were chosen as the green manure treatments. The results showed that the contents of soil
Available P, Available K and Hydro-N were increased by planting green manures. The degree of increase was closely
correlated with the nutrient content and biomass of the green manure crop. Compared with CK, the green manure treat-
ments significantly affactedincrease ear number, kernel and 1000-kernl weight of per unit area of winter wheat, with the
yield increased by 21.1%, 24.3%, 6.0% , and 11.6% for the four treatments of green manure crops, respectively.
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Table 1 Soil nutrients before sowing of green manure crops

L

F%41 Nutrient

Soil layer AHLE 2R 2 27 {320 A AL
/em Organic matter Total - N Total — P Total — K Hydro - N Available P Available K
/(gkg™") /(gkg™) /(gkg™h) /(g-kg™h) /(mg-kg™") /(mg-kg™") /(mg-kg™")

0~20 15.19 0.95 0.66 6.46 58.18 8.08 153.15

20 ~ 40 10.64 0.69 0.53 5.71 39.88 5.00 133.11

40 ~ 60 8.50 0.56 0.50 5.59 31.37 4.77 128.94
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R T 2011 4 7 H—2012 4E 6 A 47, THi
TELNFE WK G, o3 i e BRI AR DG 25 - B
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BB AT ZRNE A X BR, Bk 2 B R N J5 P /N 22
L 5 ASAbH, RIALEE 1. 0603 T - &/hE (A) ;4
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LRNERE RIS IR 2011 42 7 A 14 H, G54,
17HE 60 em, #EFh L7308 B F:60 kg hm ™2,
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TR R H,S0, - H,0, AL - KIEDGEE T
%

T At S TR PP AN - ANk
1.3.2 XEHRHEF MEGMEFART(2011 4F 6
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Table 2 The biomass and the supply of nutrients of green manures

Hb 35 Shoot A Root
TH o - —— o R B—— —— S
H FMET  BMET DK AR EEET  BWAT RS RAR
Item Smooth Hairy Milk Sweet Smooth Hairy Milk Sweet
vetch vetch vetch clover vetch vetch vetch clover
BT Fresh biomass /(kg*hm™2) 13053a 12583a 1462¢ 5978b 1619a 1723a 731b 2062a
T Dry biomass/ (kg hm™2) 2285a 2177a 336¢ 1235 200b 213b T4 4652
(%, TH) 39.76ab 40.56a 36.97¢ 39.36b 39.16a 39.63a 36.51b 39.52a
4Hk Total - C
(kg-hm™2) 908.44a 882.89h 124.21d 486.06¢ 78.33c 84.42h 27.02d 183.78a
(%, T3) 3.16b 3.34a 1.21c 3.12b 2.54b 2.66a 1.67d 2.17¢
2%, Total - N
(kg*hm™2) 72.11a 72.76a 4.06c 38.54b 5.08¢c 5.68b 1.23d 10.07a
y (%, T4) 0.87a 0.49¢ 0.69b 0.50¢ 0.75a 0.33¢ 0.66b 0.32¢
41 Total - P
(kg*hm™2) 19.97a 10.63b 2.32d 6.13c 1.50a 0.70b 0.49¢ 1.50a
(% ,T3) 2.87a 2.60b 2.25¢ 1.63d 1.95¢ 2.12b 2.53a 0.87d
48 Total — K
(kg*hm™2) 65.69a 56.53b 7.57d 20.18¢c 3.91c 4.52a 1.87d 4.03b

T« [T A [ 5 Bl A [ A 22 5 B35 (P < 0.05)

Note: Different letters of different treatment in the same line indicate significant differences (P <0.05).

2.2 THEZIEXTZ/NE T EERFF M

2.2.1 REHEERAHELS SO T FiES
REJE (UNEREFHT)O0 ~ 60 em + )2 + 3 R0 & &
55 REAH LU AR Pt s (81 1), 2038 A B C.D 433l
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T A B—BMH F C— 5 53 D—RORHE, T,

AERE 0~ 60 cm TETIEHYBEE
The available P in 0 ~ 60 cm soil layer at different grwoth stages

Note: A—Smooth Vetch; B—Hairy Vetch; C—Milk Vetch; D—Sweet Clover. The follows are the same.
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—H MR INESAERK B B P S AL AL B 0 ~ 60
om B SRR E (P <0.01) & TXE, B
1,0~ 60 em + )2, 408 D B EILT (P <0.05) HAl
SEAEALEE, AbFE B.C 2= S, A C SR, A AL
B C.D U 2 5 H 0 BRARE 5 T 25.50% .68.53% .
72.53% 13.51% . i, 0 ~ 60 ecm L2, 40FE A
MCEEP<0.05)m THALM, H A BEHT
C, FHZRIE AL BE A (B C.D B0 B 34 1 2 51 ok
111.36% .35.10% .92.32% .37.68% . |, &%
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Fig.2  The available K in 0 ~ 60 c¢m soil layer at different growth stages

TE/NEREFIHT, 0 ~ 60 cm 4 J2 3 H504 &
AP A B .C R T XE 15.319% .3.00% .3.58%
(P<0.05),D 5XF M2 AR, 52 I8 i
FHEC ARER AL C B3, AL D FIXEE 0 ~ 60 cm
2 RO R E RRAL, AR B AR
Fo RTH AL B A AR A T H 2
(P <0.05) /T HAh & Ab B, 45 2% M0 AL 2 (8] 35 22 53
WF(P<0.05) 43 A B.C.D /335 TR (P <
0.05)16.81% .10.09% .8.63% .5.80% , ik A4
9, A A SR S i T B R SR AL ST
X, A S BESFABHEEST C.
D, A D W E T C,0~ 60 em +JZ 3R A
HIFFH B>A>D>C>CK, BRI, 44k 24 ) 3
WG RERYEE(P<0.05), HEEALH A B,
C.D 79 & TR 8.96% .7.24% .5.23% .
2.55%.,

2.2.3 AR EERBRESEG T FAH
FE/NE AR N 1 R A AL & REALEE € D 2 IERE
K—TF+m—FE AR 3 A0 HE B AT CK I — L REAIK,
1M A SEREARTE A m T (K 3) . Toit s g A
RN AL B /NZFERT 0 ~ 60 em )2 30 7 2

TR E S TSI (P <0.05), P 2L
Ab P A A 2 A TR, b A LCLD
PR EE TP <0.05), 408 B 5 XI5 A
BE R, P S AEALFE A B, C.D 1 TS %
RN ETX I 17.41%.27.70% . 7. 64%
3.69% B D AN 50 I 25 S 2 A, A0 B A
5 B AR A B N R, A S 2 FOR
B, D RBERTXIE16.44% .7.95% (P <
0.05), /NFZ AT , P AR AL B 43 591 4 3 s T %o
M 13.09% .6.74% 11.36% .6.67% (P <0.05)
2.3 AREZREXZNEFEMK ST AR
AN TR g N Ak 3 3 o 52 ) - 358 i 7K o3 SR 43, i
UM A&/ NFZ 7 i MO R 2R . R 3 AT LR
i SRAEAL BE A TR R, TR E S B (P <
0.05) /= Fxf e, P A ECR R O R S B b 3
)22 AN, 4b B A B.D I TR E B EH T Co
PR A B C.D AYREEL S 0 B0t BREE 5 T 39.6% .
51.9%.30.5%.33. 2%, BRI B4R & T 37. 1%,
37.4%.36.9% .27. 6%, TR EREH T 3.8% ~
10.9% . FEEC BRI TR E LI FE B 5.
SRR A (B /INZE AW 7 i) i e T R
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23.9% .30.7% (P <0.05),C.D 5xf 22 5 A0 i,
b B A C B E SRR 25.3% , Hofh AL B[R]
T2, S S URT R B> A
>D> C> CK, 2 A B, C. D B0} IR il 14 0 43 51
21.1% (P < 0.05).24.3% (P < 0.05).6.0%.
11.6% 407 A B BE R T C.

2 bR S A A A /N K 0 R AR A8 AR
HEENELT E—3 A H A B.C.D K5 H]
FHRCR A3 30 7 T X IR 15.73% . 20.23% . 3.25% .
6.53% 403 A B B T C XTI (P <
0.05) b3 D.C HXT 2 F AW,
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It 341 Stage(Y-m-d)
3 TEMHBHO~60cm tETEHBEASE
Fig.3  The hydro— N in 0 ~ 60 cm soil layer at different growth stages
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Table 3 The influence of different green manure on yield of winter wheat
e v FRLEL TR EX )i G PR ES
T ‘th . Ear number Kernel 1000-kernl Biomass Grain yield Water use efficiency
reatmen (x10*+hm™?) (No. *spike™") Weight/g /(kg+hm=?) /(kg+hm=?) /(kg*mm™'+hm~?)
A 440.3a 35.6a 44.28a 11750. 6ab 5513.6ab 13.86ab
B 479.1a 35.7a 44 .55a 12390.6a 5660.3a 14.40a
C 411.6a 35.6a 41.68b 9890. 5he 4826.9¢ 12.37¢
D 420.0a 33.2a 43.78a 10580. 5abe 5080.3bc 12.76be
CK 315.4b 26.0b 40.16¢ 9483 . 8¢ 4553.6¢ 11.98¢

T [AFUA R TR Fm A A A B 2% 5 B2 (P < 0.05)

Note: Different letters of different treatment in the same row indicate significant difference (P <0.05) .
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3.1 AELRAEXS 15208 71 B9 520

SENEAEY B E A E 385 , A8 B2 1
IF o HHTERIE A Rk 3E S5 CFREURE B E) AN [A] , 218
AR P 1) SRR 5 e 2 T et AR K2 PR ek - S S
TSR AN AV RM, SR XS + 45
JE 3 1 52 0] 5 2 A S 1) A A G, — I A
LR ORI RO M 03 T g
AR A LB E R R i /N AR R £
RN 5 AR AR AL SR 0 B M 2 i) FE I 4
WFFE AT Rt SR 2 K2 | S I S B R R
THERAEHLEIE N T 0.08% ~0.1%, 3 H H & &
Wi 2 ¢ I T . P 481 7 0, G v 9l =5 70 1 B A

Yt T80 2 400 kg hm =20, 8RS HIEEA ML &
I T 0.02% ; BEBAE Y & T F 4 4 280 kg-
hn =20, G HUE SR T 0.16% . R E T2
X 6 FHERNE 1 200 % FERE /K 50/ HLAE B A K
FANEL A

SRR 4 (2010) FOBFSE Rt BIAE 4 =35 +
A MLJTOR A 20 25 T A ) R RN AT i A W e 1
T, A AR Rt R (R R R AR
o DASEMR TRIEYIE B G G HEEY) £ 2
AT R A 1 B A AR R R i F 5T
HHEFR I A AN

ARWFFEH AN S A B0 R B A /N2 AR K Y
RTR) IR 535 43 1 S i AS ], 31X B B T 4t

JIEL et b R A= Y 22 531, 3 ] RE S AN [R] 2 HE A
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BRI AA A 56, BUAORE , AR 2k F Y Y
FRERRE , a2 1% - e s 8 T7 43 A S HL 42
R B BRI R B AT AW B3
- AR R A LT i 5 R s B
ARG PR 2R %) 5 kR A R 5 R AR B 408 ) 0 e 2
mEEA SR, A/ NENAER, 5 A LR SRR
FHEG , 58 25 B0 3855 43 10 52 W B W 55 o 40 BT I
P B 7 B TR R R A Y R R
K, BHA 585 0 st 1] R AL R A 7e /N 1k
KA Ja AT AT SRy FLAR A i 75 35 43 T 48 = B A it
BN A IR AR BT AT /N R A K M 4
WS, B 2 s o DRI, R LASE A A AT - S AG A
JIRBEVE B S 2 i i85 37 43 14 25 57, 6 RS 6 1Y)
ZRAE S
3.2 ARREZNEFEHZN

WF5T % BH, FlAE 28 A8 nT LA 3R & )5 7 1E B
RO ERRAE(2011) BFTR R, MAE B T
IR N A =AY s 14 ) DS AL &
Ej X REAH L, /N A SR n 21 ~ 33 Ji - hm 2,
FERIEON N 4.8 ~ 8.3 -, TR EHRS 3.2 ~
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