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22), DA (CK) AR, FEFR I AT T R BRS04 T AR FISAE S A AR AR L 352008 B xRl s K e
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Horr, FiE B B A HS 13 pH A3 CK ARFREE R 0.71%, SUM T B id S LA P A S AR CK AL 1.56% .
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Effects of Different Green Manures on Soil Fertility and Nutrient Uptake of Rice
DONG Qingjun, DONG Yubing, LI Weihong, XIE Changyan, LI Chuanzhe, ZHANG Miao, CHEN Chuan, ZHANG Ankang*
(Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu, Huai’an, Jiangsu 223001, China)

Abstract: In order to screen out the suitable green manures for the study area, seven green manure varieties, with the winter idle
field (CK) as the control, were used in a field experiment conducted to analyze the growth characters, yields and nutrients of
different green manures and their effects on soil fertility, yields and nutrient absorption of rice after turning over in the northern
Jiangsu region. The results showed that different green manures were different in growth. On the whole, Vicia villosa var. and
Vicia sativa L. had the highest biomass and nutrient contents, which were 46.07 t/hm” and 38.74 t/hm* respectively, their nutrient
contents and accumulation were significantly higher than those of other green manures. Planting green manure had the potential
to promote soil nutrient accumulation and had a positive role in improving soil fertility. Among other, soil pH of Vicia sativa L.
after turning over was 0.71% higher than CK, and the contents of soil organic matter and total nitrogen of Vicia villosa var. after
turning over were 1.56% and 8.86% higher than CK. After green manure turning over, nitrogen, phosphorus, potassium contents
and accumulation of rice straws and grains were significantly increased, among them, Vicia sativa L. had the best comprehensive
effect. Compared with CK, after the Vicia sativa L. was turned over, the total nitrogen and total phosphorus accumulation of rice
straws were increased by 15.18% and 14.98% respectively, total nitrogen and total potassium accumulation of rice grains were
increased by 9.98% and 15.02% respectively, and total nitrogen and total phosphorus accumulation above the ground were
increased by 14.75% and 20.42% respectively. In conclusion, the biomass and nutrient accumulation of Vicia villosa var. and
Vicia sativa L. are higher, and Vicia villosa var. can improve soil fertility to a certain extent, while Vicia sativa L. can promote
nutrient contents and accumulation of rice, they both are suitable green fertilizer varieties for planting in the research area.

Key words: Green manure; Soil; Rice; Nutrient
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X B T WA X, AFBE 142 °C, AFRER
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pH 7.86, FHLE 32.38 g/kg, A 1.90 gkg, 2
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HHAGAE . SIS FPILE 7 A4, A E R (E
FEEm), A=mrER=mRE) . ek R

HEE). oM E PR BT E) . &SP (R
WG IR, MR PR SR . (T
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1.3 Rt

R T 2020 4F 11 A 3 HEEESAE, 2021 4F 4
A 21 BELIEREAH, 2021 45 5 A 11 HiGFK
fd, 2021 4F 10 A 13 HYREIKAS, iz 8 -k,
FLEE 7 AERAE SR AL ERA 1 N4 PR AR BRAE A IR 4
AAbEE 3 AEE, BEVLIXAHES, AN X
220 m*, EARLFEINE 1 FiR.

£1  REAREAKER

Table 1 Descriptions of different treatments

REFRAR PLBLETEL SEEF FERhE
(kg/hm?)
CK 2R - -
L1 LAWMH ., MEERH  [FE—% 45.00
L2 H =i BRE B A7 15.00

L3 SR . BIEIRH  fERERE 2250
L4 JeMFH R . BIERE R 60.00
L5 FOEBEA ., BELAH  HE4 5 60.00
L6 VHSERIAE . BHR IR H Fih 105 7.50
L7 THEMH . BEARHE IR A 2250

R 3 o S A P S AR b i A T4 P, R
By o % 005 AR, TR AR A8 I i AT R A
Mo ZRAEAHCRE B B 38, U IFE . Bk,

IKFEFPAR A “FRACRIRE =, BIREFR G [
FERE . &R HAE, 45% EAMEGEA RN
337.5 kg/hm*) R IR R R (A R 165 kg/hm®)H1E
HFAE— KA, S5 IIARTEA B AR . (R4 HE bR
A S RN A S R T
14 H@IEESNE

T 2021 4F 4 A 21 HERIEEALH)FI 2021 4F 10
A 13 B OKFEBEIIN) I3 5T LI RE S R MR
(SRR . FH AR BRI 130 HE o B ik

FHERE S RAZ SR G R, F R
B 20 CUKFALRAEH FIE s A E S
i, FRARESL LI 20 HAH TN 38 pH . A AR
AR o, AR 100 H A TN AT AL
i, 2. eea. HEEFERMHASIIENE.

SRAERERRRE S SRIBEEAE IS, B/ N X AL
H—AMRE (1 mx 1 m)ill s Hodty B3Rt r=, ik
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2R % 7 BRR (kg/hm®) =24 A 35 70 & 2 (g/kg)
LR A: P (hm) .

FEARAS 00 9743 BB (kg/hm)=Hi BR 453 17 37
O35t (g/kg) > AH LA A9 A -4 (t/hm )

KRG Hb L 37 43 B BB (kg/hm) =K R A FF 57
43 B R (kg/hm? K FEFERLFR 43 BB (kg/hm?) .

RIS BOE R B Excel 2016 HEAT &b 2 0 2] 2% i
YE, RH SPSS 20.0 #E47 5K 2y 25 43 B R G 25 4G
59 (P<0.05), IR EINFHME + trifEiR,

2 HER5HH

21 AEFEHHKS. i EBENE
HIPE 1A, AN RZRAEAEY) 2 [ Ak e | b b
EYEAVRZESR . Hb, PRI (L6)

WK, SREDEME FLHRZ, [ =R (L2)
ARk E /N, A 7.33 cm, AFISEAEAEY) 2 B39 AL
BEMES., KM ETFNEYELRS RS, N
46.07 thm®, HUKEFHEHIL(LS), HF 38.74 t/hm’,
MR YE(LL) . =B GBS L3)MAEY =L,
5 A SR AEAR T 22 SR, T B 3 25 5 AR I
R o A i 2 B AT IEAH DG, b SR e 2
T WEBE AR . A 2L EAR
U, Brdr, A= SRR,

22 AEZEHFSSENRRAE

ENGIE i/ rd R e o =y PAs T N N
T2 LEH, EME TR SRR, N 34.60
gkg, HREFEW T, —% 5 HASEIIY A B &1
25 AR A A R AL, (ARG E R 4
WA, i 3.40 g/kg, BN M A
THWZ; MTel R, e Tim, WEwE
W, MSEERAL, Ch 28.95 g/kg.

ARSI EF B EZE R, e E T4
REPUERE, 15 158.61 kg/hm?, iR 2
HHRAK, A 7.66 kg/hm?, — 3 2 [A]4H22 150.95 kg/hm?;
. 2RSS BB, YL

TR B R IR R, SRR AR

140 - 60 -
a a
120 | b 50 b
= 100+ E 40r
= 80 c S
& . . 5\_ sl c c
40 B d
20—5 £ E 10r d g
0 P e Y L L L L ; 0 ﬁ 1 I:I PR s R L L L )
L1 L2 L3 L4 L5 Le L7 Lt L2 L3 L4 L5 Le L7
b3 Ak
(B A RN B3R A HI R 22 57t .35 (P<0.05); T [R])
B1 FRGBENZAKS. tNENER
Fig. 1 Differences in plant heights and biomass among different green manures
*2 FRZEHFHEEMRNAEER
Table 2 Differences in nutrient contents and accumulation among different green manures
Ak B Fro3 Tk (g/kg) F 41 BAUR (kg/hm?)
N P K N P K
L1 18.77 £ 0.95 be 1.57+0.19 ¢ 4348+ 1.5ab 16.34£0.96 b 1.36£0.16 b 38.10 £ 3.6 de
L2 1345+£121¢c 3.40+0.38a 34.17 £ 6.88 be 13.30+1.58 b 337+047b 33.81 £7.27 de
L3 2177+ 1.16 b 1.48+0.12 ¢ 31.19+0.6 ¢ 7.66 +0.68 b 0.52+0.01 b 10.94+0.50 ¢
L4 34.60+332a 242+0.38b 50.05+0.39 a 158.61 £22.05a 11.37+2.86a 228.74 £20.89 a
L5 33.96+0.51 a 2.50£0.08b 48.54 £4.59 a 13591 £20.55 a 9.90+1.13a 189.86 £ 15.36 b
L6 14.00£2.25¢ 1.30+£0.14 ¢ 28.95+1.79 ¢ 44.95+3.94b 4.29+0.69b 95.35+10.54 ¢
L7 16.08 £0.37 ¢ 1.36 £0.07 ¢ 3148+ 1.51¢ 33.69+4.82b 2.83+£0.37b 67.27 £14.23 cd
e RN/ NG ER: R A B R 25 57 8 35 (P<0.05); T,
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IR, 3K 19.41 mgkeg, A2 HHERZ, HALE
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I X, ARG A BRI . [
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SR SRR A SR B E KT
24 AEZEXKIE~EM MR

FH & 2 AT, AN (R S NEAE 4 0 He i FH s s 2EK
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B IE TR B KRR P e, 1k 7.40 thm?, JEnt
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Fig. 2

Effects of different green manures on rice yield

R3 AEZBRMTEZSSENEZIN

Table 3  Effects of different green manures on soil nutrient contents

fib pH Faxiy H BB 2% B
(g/em”) (g/kg) (g/kg) (g/kg)
CK 8.06+0.01 a 1.03£0.06 a 27.67+3.09 a 1.70 £ 0.03 a 0.89+0.04 a
LI 8.07+0.04 a 1.06+0.01 a 28.41+0.77 a 1.74+0.04 a 0.78+0.16 a
L2 7.97+0.01a 0.84+0.03 a 31.61 +3.24a 1.82+0.06 a 0.95+0.02a
L3 8.03 £ 0.05a 1.00+0.03 a 29.96+4.19a 1.75+0.06 a 0.93+0.04a
L4 8.12+0.04 a 1.01+0.09 a 3450+8.13 a 1.78 £ 0.08 a 0.92+0.03 a
L5 8.03+0.05a 0.99+0.02a 3046+ 1.34a 1.81+0.05a 0.95+0.06 a
L6 8.03+0.04 a 1.01£0.05a 29.66 + 1.06 a 1.84 +0.06 a 0.95+0.01 a
L7 8.10 +0.06 a 0.99+0.02a 2720+457a 1.76 £ 0.06 a 0.97+0.04a
fib AR TS A R A
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
CK 18.48 £ 1.66 ab 25.96+2.03b 28.22+0.11a 302.40+9.13 a
LI 16.29 + 1.40 abc 22.39+2.42 be 25.29+0.91 ab 276.46 + 37.59 ab
L2 13.17+1.39¢ 22.00+0.31 be 2452+ 1.12 ab 304.68 +13.99 a
L3 17.13 £ 1.03 abc 21.03 +0.73 be 18.68 £ 0.46 d 304.55 +21.62 ab
L4 16.68 + 2.13 abc 3224+247a 23.35+ 1.86 be 252.86 + 14.38 ab
L5 1941+1.16a 24.89+0.89 b 23.16 + 2.46 be 217.40 +4.21 b
L6 13.36 £ 1.5 be 1839+ 1.42¢ 19.47 £ 0.75 cd 296.26 + 18.43 a
L7 1921+1.96a 24.61+1.55b 23.61+027b 307.89+33.94a
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Table 4 Effects of different green manures on rice quality

Lb B AR EEl K5y BERETER
(%) (%) (%)
CK 81.00 £ 0.58 a 8.73 + 0.07 abc 1430+0.15a 14.13+0.34 b
L1 81.00+1.53 a 8.97+024a 14.07+033 a 14.47 +0.23 ab
L2 83.00 +0.58 a 837+ 0.15 be 14.07+0.09 a 14.97 +0.32 ab
L3 83.33+£0.67a 8.30 £ 0.06 ¢ 13.97+0.23 a 1633+ 026 a
L4 80.33+1.33a 8.60 + 0.15 abc 1447 +£038a 15.20 + 0.96 ab
L5 81.33+0.33 a 8.77 +0.17 abe 14.40+0.12a 15.33 + 0.86 ab
L6 82.33+0.33 a 8.73 +0.12 abc 13.87+0.03 a 14.67 + 0.41 ab
L7 80.67+£1.20 a 8.90 + 0.31 ab 14.10+0.26 a 1433+0.77 b
9mM) a 3.0 B a 301 (C)
8.0Fa a a a
— — L ~ 25}
%D 701 ab a %D 3 ab g) ’ b b e pe
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Fig. 3  Effects of different green manures on nutrient contents of rice
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Fig. 4 Effects of different green manures on nutrient accumulation of rice
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Fig. 5 Effects of different green manures on total nutrient accumulation in above ground of rice
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Table 5 Effects of different green manures on soil nutrient contents in rice season
Qb3 pH BE AL A B0
(g/em?) (g/kg) (g/kg) (g/kg)

CK 8.43+0.01b 1.02+£0.02a 26.84+0.23 a 1.58 £ 0.08 ab 0.88+0.07a
L1 8.16+0.02 f 1.06 £0.05 a 25.61+0.19 a 1.50£0.05b 0.88+0.03 a
L2 8.35+0.01d 1.02+0.02 a 26.34+0.31a 1.47+0.05b 0.85+0.03a
L3 8.37+0.01cd 1.01 +£0.04 a 23.16+1.20b 1.47+0.07b 0.86+0.02a
L4 8.40 +0.03 be 1.01£0.03 a 2726 +£0.27 a 1.72+0.05 a 0.93+0.03a
L5 8.49+0.00 a 1.08£0.03 a 2347 +0.67b 1.54+£0.05b 0.88+£0.01 a
L6 829+0.01e¢ 1.00£0.01 a 26.94 +0.09 a 1.53+£0.02b 0.80+0.07 a
L7 8.38 £ 0.00 cd 1.09+£0.03 a 22.49+£0.26b 1.54+£0.04b 0.86+0.03 a

pusi] S A TEROT A AR A

(mg/kg) (mg/kg) (mg/kg) (mg/kg)
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L6 10.49 £ 0.51 be 26.34+2.72a 17.96 £ 2.35 be 200.48 +9.02 ab

L7 10.94 £ 0.55 abc 30.51 £2.66 a 15.84+2.99 ¢ 206.00 + 7.44 ab
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