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Nutrient content of four different Leguminous green manure
and its effect on soil fertility improvement potential

ZHANG Wenqi “ ,JIN Sicheng, LIU Zhiwen, QIAN Jingjing,ZHU Cheng

(School of Environment and Ecology,Jiangsu Open University , Nanjing 210036, China)

Abstract ; [ Objectives ] This paper aimed to clarify the change of nutrient content in Leguminous green manure crops and its impact
on soil fertility with none extra chemical fertilizer. [ Methods] The experiments were conducted to study the growth and development
of four Leguminous green manure crops from October 2021 to May 2022 in field. They were Chinese milk vetch( Astragalus sinicus
L.) ,hairy vetch( Vicia villosa Roth.) , broad bean ( Vicia faba 1..) and common vetch ( Vicia sativa 1.) , respectively. The nutrient
contents of nitrogen(N) , phosphorus(P) and potassium(K) in green manure crops as well as the soil nutrient content were measured.
[ Results] The changes in N, P, K nutrient content of different Leguminous green manure crops during the seedling stage and later
growth stage were similar. Four Leguminous green manure crops had significantly higher nutrient content at the later growth stage

than at the seedling stage, with biomass of dry weight of over 1 800 kg-hm™

, making them suitable for flipping. In later growth
period , the total N content (3.34% ) and total P content (0.29% ) of hairy vetch were significantly higher than the others, while the
total K content of Chinese milk vetch(3.58% )was the highest and the difference displayed a significant level. The accumulation of
N,P and K nutrients in Chinese milk vetch and hairy vetch was relatively high, while that in broad bean and common vetch was
relatively low. The pH value of soil did not change with green manure application. After growing Leguminous green manure, the
organic carbon content in soil as well as total N, available P and available K contents increased, with a range of 2.71% —29.50%.
Among them,the application of Chinese milk vetch to the field could significantly improve soil fertility ,and the organic carbon, total
N, available P and available K contents increased by 4.04% ,3.40% ,29.50% and 8.22% compared to fallow cultivation, respectively.
[ Conclusions ] Under the condition of disappeared application of chemical fertilizer, Chinese milk vetch was conducive to improving
soil fertility.
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Table 1 Biomass of different Leguminous green manure crops in different growing stage kg-hm™
il £ 7 Fresh weight T-#E Dry weight
Green manure 90 d 180 d 90 d 180 d
#2157 Broad bean 5263° 15 499" 397° 2 072"
A HE Chinese milk vetch 3979¢ 24 383" 332° 2 406°
BT Hairy vetch 4724 12 688° 440° 1 888"
i Common vetch 4 578" 13 301° 402° 1 878"

TE : MBI NG FBE53 5 3R 4 FhafE e 22 5+ 3% (P<0.05) . A,

Note ; Different lowercase letters in a column indicate significant differences among four green manures at 0.05 level. The same as follows.
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90 d Bf, BME FRA ST ERA, N 3.88%, B0 K RATi HH N SA TR E LR, TERHM
J5i 180 d, B H TR ik, N 3.34% , % HIAR, 5 = SR W A A AL T EKF
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ML 4 w5 ORI RS SR 280 S AR A B M & T, s i D 180 d B SR IEY
SRS EERERN 90 d B 2 {545 . TEAE TR, SR 2 F iR m, o 3.58% , A 2R i
5,8 2.11%., I, AFSRIE &M & 2255 5EF E A, & ok, B E FIRZ, & 2 g
BRI REES,

Ny a p b b a ab b 3T
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<= 40 = 4r
85 s 5 b bl b 2
i g 30r g 5 3tk b
G & ; d ¢
B =20 ® oz 2r
H 3 H 3
o} oL
0 0
90 180 90 180
HEFRBE]/d - Time after sowing JEFPITE/d Time after sowing
O %% Broad bean; O £=9% Chinese milk vetch; [0 #& % Broad bean; O % 49% Chinese milk vetch;
@ T 7 Hairy vetch; B &%, Common vetch @ M4 F Hairy vetch; B #i7E%i% Common vetch
E1 AREMZEEHNEEREHLWHIE E2 AREMZFEEHMEERHSESE
Fig.1 Total C content of different Leguminous green manure Fig.2 Total N content of different Leguminous
crops at the seedling and later growth stages green manure crops at the seedling and
AR/NGFRERIR 4 FhERIE R 22 5 8.3 (P<0.05) . T, later growth stages
Different lowercase letters indicate significant differences among four
green manures at 0.05 level. The same as follows.
041 4 a
a b C
- L b a - L
g § 03 ; e 27
e § c d = d
4t 2 02f &w2r b
e % I} ¢ c
HE ol e 1r
0
00 90 180 90 180
J&EFIE]/d - Time after sowing HEFDIAE]/d - Time after sowing
[0 7% % Broad bean; O %5 49% Chinese milk vetch; O #: % Broad bean; O %829% Chinese milk vetch;
@ €M F Hairy vetch; B i %% Common vetch @ EME T Hairy vetch; B §i% %% Common vetch
3 AEENMZREHRNEEEHEHEE E4 AREMZEEHNEEREHEHIE
Fig. 3 Total P content of different Leguminous green Fig.4 Total K content of different Leguminous green
manure crops at the seedling and later growth manure crops at the seedling and later growth
stages stages
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HrEB G R B 2 R 2 4 Rk IR e f 3 R A 05 300, i A i A R AR bk s A AR 4k
FEREFP 90 d B, BT LB R B S TR A B A E Y RS 180 d B, & SRl Hb
R R MKE MR R A BN T SEwE RE JFHERBE, S0 DI RN
AR TS TSR, 58 0 25 T 3 FhEpAl, 76 i 28 2 e p A R i i
24 AREMNZEBESNLELZHEROIE

TEREFN 180 d J5 ,4 FP&RIEXCE S, B R SRR B & (K 1—E 4) , I TIHRASIE
M G 0 A2 R B e, A B A 1 20 d J5 R AR IR Ik 2E A R (R 2) R, SR
FEAHLL , ZRIE X HERY pH (BB &5, 55 = SCRR A2 10 25 10 i - A DAk & i, £ S0 Z (B
FxS., TIHEANERS SN 7.74~8.05 g-kg™ , SRBIAH L, 5 2B S LA ML & 5485 T 4.05%,
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2z b 22 oo 2
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11} B :
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g2 o a = 3
E 2 b b b B2 20 + a
=< L Cribm 2% L e
B 90 180 B 90 180
HEFPEFIE])/d  Time after sowing HEFPESE]/d - Time after sowing

-

[0 % Broad bean; [0 %5 ¥Chinese milk vetch; B M- FHairy vetch; B F7% %15 Common vetch
Es5 AREMFIEEHMESEHL ERBFIRES
Fig. 5 Nutrients accumulation amounts in shoot of different Leguminous green manure
crops at the seedling and later growth stage

ZRAL A P %k e A A RO AT 5 I E AT s, S ARBIAT LE , 5 2 ] DL 5 vy -
PR, HABSIEF LA 1 IS A & wim, B ARE, iR o BHE TS
ISR SR BIINT 1.87% .3.41% ,1.25% M 1.20%, +HA8H & AL S AT ®HE, L
Seid HR 30 S N T 29.50% (P<0.05) , #5200 18] G W 3% 22 5, iR 7 BRI 2 10
RO ORI IR 5 T 4.84% 1 9.21% (P>0.05) . SRNE BH 5 - e s 0 7 5 A2 A o S AR R] 1
e, S RBE LA LA R R R RE A8, b, 58 2 8l TS s B 5 i R e 1 8.22%
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Table 2 Impact of green manure crops plowing on soil chemistry properties

Ak B pHIHE  AHBRA I (g-kg™') RATIE/ (gkg™) AW/ (mg-kg™')  HEEI AR/ (mg-kg™")
Treatment pH value  Organic matter content Total N content Available P content Available K content
%} B Control 7.84° 7.74% 1.32% 17.73" 114.06"
% 5. Broad bean 7.84% 7.95:% 1.35% 18.59% 117.57"
R Chinese milk vetch  7.83% 8.05" 1.37° 22.96° 123.44*
FMFH T Hairy vetch 7.85" 7.91% 1.34% 17.61" 115.26"
Hi Wi 5. Common vetch 7.85° 7.98% 1.342 19.36* 116.27"
3 i

TESEBRAE S i AR L, P e BV EA RS M A = MR 5k i, TR 2 S B
IR PRI FHEK B8 R AL 3 ™ S R PRI TS e I ST R, R SR 0 il ) IR S B
TR R R 0 SR A T DA S s AR T LR SR AL AL T LA A A
SEINAR ZR AW $ i U WS MR A [R) I AR A AT DU AR AR R B AR T K AR
GRS (27 S
31 AREMZRFIRFDRER

TEAB IR, 4 RO REIEH EA TP BRI R T 1800 kg-hm ™ i 5= 9iih FA8TH it b % %
THA 3 FhEgHEAEY) X 5B ol T HO@E W PR SR , AR R AN ) 2 M A 3 P ) A 7 e 00, L e
FRHS TR RSB B R, R B T A e AR R R C 2
5o SRACH AR B0 BRI A AR IA] 5 m e iR R i, HUOR B T RIET EHI, RO AR
Rk, BHE T LA R R, KRR R, HERBF, 4 PSR a0 A B2 e 7k
180 d JE A BRI, S e AR AR S BT R RGO B S T
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3.2 AEERZKBHE TR0
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AL i8I KRN N s A8 % Y R e/ e S 1/ o A W S € 1 B L R E
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— L RBIER A Y (TR E) A 05 R I SRR A R IR ORI A £ 09 AR i e
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Olson %57 A 5T R IFAE BB BB TSRS N LU 08 I 3 A MLBR IR 3k ] RS IR A AR SR AE A
Y n T T RUE Y ZRE RN T TS ECR MLARIE N, Ak, FRAE SR RO A T LT 1 0 2R A
WD IR, i R A v BE 2 - A MLER R R T A MU A (B A, B
FELRAC (A1 25 A AR AR TR BB A BRI, X B E — R LR T & G A U A AR R S5 R AH L 1
HEA ML BIPWA B ZE SRR AR, A 4 Fh GRS AT BT 14 4 S s i i
HHEH . SRR EA R FE N ERRE S, A S5 5 RS T A PLES S BRI ERR 1, v]
DA A PR

FEATR IS, FiAE 58 25 06 I 54 oo - 0 R 1 i, X T BB PR Oy TR AR B L A R AR R AR RN
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AYIAERE T, B B [ 2 B, AN, R SR A0 T BE 25 A0 AR MR PR BRI 1 R, 4] 2 R Ak sl B Ak 5 |
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HURR B 12 1 39 Bl A= W 3% hoke 78 43V sl - el )
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