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Research progress on the effects of green manure on the growth,
disease, pests, weeds, and soil of main crops

YUE Yunying, DING Tingting, DUAN Tingyu
(State Key Laboratory of Herbage Improvement and Grassland Agro-ecosystems / Key Laboratory of Grassland Livestock Industry
Innovation, Ministry of Agriculture and Rural Affairs / Engineering Research Center of Grassland Industry, Ministry of Education /
College of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 730020, Gansu, China)

Abstract: Green manure plays an important role in cultivating land, ensuring food security, and improving ecological
environments. To explore the influence of green manure on main crop systems, this paper reviewed the relevant literature
concerning the coupling of green manure with main crops since 2015 and summarized the influence of green manure on the
agronomic traits of these main crops. In general, green manure can effectively improve soil physical and chemical properties,
promote nutrient transformation, and improve the nutrient and water use efficiency of main crops. Using green manure
important way to realize green circular agriculture by affecting the physiology and biochemistry, promoting the growth,
improving the yield and quality, and effectively reducing the occurrence and harm of diseases and pests on main crops.
Furthermore, according to the current research situation, we provided future research directions, evaluated the economic
benefits of green manure cultivation, proposed research for the integrated prevention and control of green manure and main
crops, and strengthened the case for introducing and selling green manure products.
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3 [ 1D N R i A Sy e o L B S Y/ 2
e, WG IEEDE SR B
. (Vicia sativa). & W # + (V. villosa) % = 3¢
(Astragalus sinicus)s 1 =M (Trifolium repens) 55, K
A B 2 4F A B FE B (Lolium perenne). R J& &
(Salvia japonica), + F 16 F 1 IE H 8 N (Raphanus
sativus)~ 3% (Brassicanapus)~ == (Orychophragmus
violaceus) 55 o %% I 1 &2 Y5 B 5 T 3B ) 21 3 000 4F Hif
e ] iy o 1Y, o A 4 U 4 3R 43 N ) 1R R
TR, A B 2% N RE 08 [F) i 3 i 52 = 7R 4 7= & A
55 9 5r 1, BE I R T A% R AR e, 2D
LR AES R, R G A R N SR,
IR T O G A R e Y =
EEE T, RS E A KIS, I
7 #E (Musa nana) A7 18] & Fh € £ (Arachis hypogaea)
RE A 0 R T iR, R AR K, R E T E
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#F Web of Science 1 CNKI £ % £, 1F 5% ST %L
P 22 DL 1e SCi H 43 7] A green manure + agronomic
trait. green manure + diseases. green manure + pests.
green manure + weeds. green manure + soil, £ CNKI
BHE LSRR + R 2R SRR+ L SRR+
mEGIE + =L+ LA R A 2015—
2022 FE iR L 1488 5, 23 i A 1104 202, 110, 190
876 4, WHEW R FEEWAEK. WiE., BF,
IR RN IR BAE S T AN S (B 1) A
B RIES AR T EAEM A Z MR o %L

IR, (8] B T R — L, S T
HH 9% 3R
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Figure 1 Numbers of articles on different green manure
research directions
GA: ZRJE + R MR GD: ZHIE + W FE: GP: S + 1%,
GW: ZHIE + 4 %; GS: ST+ hk.
GA: green manure + agronomic trait; GD: green manure + diseases; GP:
green manure + pests; GW: green manure + weeds; GS: green manure +

soil.
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G- FEEMRGH, EEWR~&E. &, 2
RH - FFRL ™ 5 55 18 A a2 PEAN P 3 202 15 20
LWL %) B4R A0 B R % . SRAE AT e AR IR
W S A A AR R AR A A, 3 T R e AR
YibkE P R R R 2R (. 2. 18 3).
Grunwald 25" O F 58 R B0, TA1FE K AR B 52 (dvena
strigosa)s 37 (Secale cereale) NEHEE b % i 5 45
IR, RIS INEESE (Beta vulgaris) "W EAE 32% UL b

SRR FAEM R AE R 2 2 MR R, 1E
YA R R K O IR DL A R A i, 2 2 R
o I 55 AR AR N o N 52 B WY S AR B e, ISR B
JGEL (Urochloa ruziziensis) " 285 (Pisum sativum)-
% . WK 5% (Camelina sativa). 5% 3% (B. juncea) '
AR FH P E B K (Zea mays) ¥ R # 52 ) HUAR 7= & .
Zr I B B K B FE A I, T BR 5% 18 W5 2K (Thlaspi
arvense). % B FACE K 8.7%- 9.5% F19.8% """,
M MEHZ (A sativa)s 4 =W (T pretense)s % % =
M5 (T, alexandrinum) A% T K7 & 5.8%~8.6% ",
Negrini 2"t % B, 18] 1§ 81 & (Vigna unguiculata)
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Figure 2 Effects of green manure on the agronomic characteristics of main crops
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Figure 3 Green manure—main crop coupling system
AP 5 (Lupinus albus) B, % & (Lactuca sativa) S EEH AT F 82 R0\ AT 2 B 3 HIAE A
FE N BAE R 62% FT 77%. HIX R VE M AE H 2 A SRR EAEM AR S S R R ) 2k
SREAEYI R FE AP [ T OO, AERS EREM 40d 54 HHEW IR0 B YIS, J0H 2 X F AR & o
Tl BT SR S, B LR A BE ) 86%  FIH . Da Silva 25 BF %t Kk B, R IEEURR (Crotalaria
#89% ", I — FIEM ARG, BR—EH]  juncea). K T (Cajanus cajan)s K ¥ 9% 5 (Mucuna
R E R FEEY R — ek Z MR, (HEE R prurens) 1 2 Bk SE (Pennisetum glaucum) 38 I /K F&
NRFLIBENR, HAGWAEMES, AHAKE  (Oryzasativa) F N. Mg S\ Cuo E &M LR E. B
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Pl E G (M. aterrima)- %% 57. (Phaseolus radiatus)
H % £ (deschynomene afiraspera) %5 v] [ € 2% <, 4 iif
B, 2FEEM—GIERGEH FERREFR TR L
BOGER M EEER, gt EEMERKNE
2P R P G AR R T e B AR C/N R SEELE R
SR EER, T i e Y. HE AW
&, M — EEMRG T A R R, GIEs
M EAED = A TE 4o G, A B8 T 40 I8 Fl 25
AR B AR I T, 3B S A0 D S IR 5 AR ) 5 4 B
i, 8 AL 0 A A R 9 4
AR (E 3).

BEAh, SRIE ] AR AR AR B AE A P
B, R m B BT W s O N T B
H 3K (B. chinensis) ] 7] & 1% 8 B & & 1£ 27.3%~
33.6%, M3 & h R AT R B S R AR 62.6%~
72.6% P, W PR, A= £
(Calendula officinalis)~ ¥ & & (Medicago polymorpha)
B AIG 2% b B 2% 2 W S B M & HE 21.44% AN
23.46%, AT 32 I3 e 5% ORI 5 A T . A
T ZRNE TR w] Ak EAEG & A, 4 4n b i 4R I 4
MK 5 (Glycine max) S 42 4 & 7.95% 7,

2 SRAEXE AR HEE B R

21 ZENEEYHRENR

FAE W 8] A 23 R 1 Fo A A XA AT A R PR
VEPSAE S MK VWAL 36 550 3 1) R A, IR ml i 4
& Pl J B AR AR 380 1 Rk AR S A R BR 4F 1
BivaER (K 3). ¥ RBIFILRIEEY A K3 (Hordeum
vulgare)s 3. K& 4. =M. FF3K. I (B. rapa)
o WREIN EAEY UL SR (Solanum tuberosum)~
IKFG NZZ (Triticum aestivum) R E (3R 1) LRAEXS E
YEY I T B Dk VR FH 5 #4824 i 2% DDA o5,
1 Kadziene 25 & W (1% (Sinapis alba) 1 11 = 1
B AR VR B AT B 352 4% b Ab B2 T /N FE IR B (Fusarium
graminearum) W K9 2 29% 1 21%, FEAK 7% #F4b 2
F/NFE B R % % 91%. Handiseni 25 ™ R 9L 7F
3 FE K KR8 S MG R (Rhizoctonia solani) 7™ B &
10%~39%. A% 39 I i £ 138 P A7 3% 2 47, 3
SR YR fE EAEY, Biie A, RE TR, 4
RE X 32 A W A% 3 35 B 428 2 R AL T SA% S E
(& ). WA EEAT )P HE H 75 (Sesbania cannabina) F

H =M, & R ZE R OK R F AL 33.09%~
79.92% U, 3. e IEHE b BEEEBE (V.
benghalensis) VI [FAK 7] H 3% (Helianthus annuus) ¥8 %
i (Verticillium dahliae) 315 $650% 35.8% ', Parajuli
Ul R B, 4L =0 S W AR B R 40 B (dcer
palmatum ‘ Atropurpureum’) H2 5975 3 7™ # FE 55.07%
1 61.46%-

Tob IR R 2 0 AL B I LS AR, BUR
JR W AR M sl gl B b, BB Rl 46
R, IR ] REAE Dy H ) 4R GL YR, T B R AR PR K
i o Larkin 255 BT LR, (04E 97 F730. MR
(Sorghum bicolor). KK (B. napus)s K& K%\
gL =, W DLRRAR S8 F U 2 L RIERN (Rhizoctonia
solani) (1195 BETH AL 0.5%~ 1.0%, PRI 2 15%~
AN %; [7] B X 5 B ZIE i (Streptomyces scabies)
AR B R, P25 B B 1 AR PR AR 8%~ 14%, K
TR RAIE 1%~ 13% P, g dh, 3o 2538 8 42 i th
T B, R AR EAE R . Wen &1
BIF 9 % B 5 = A0 B it S AT DL RIS R S AR &R 1 37
b 22 ¥% v A8k T) B (Fusarium virguliforme) 1140 &,
1900 K 7% B . Hossain 25 & B 3 A1 9 7
AR 2 FEAL AR = ), T S el SRR 2R RIS B3
SRR R IR

RN T FAEYR FH BT AR, R 2 —wT
A T SR8 EAE IR AL B B I, BEAS 1 1
(AL 3, G0 18] 4R 6 A8 A0 19 B OK 2 8] T 15 B5F i, PR
K ZE T R E 42.5% UL 6 R 5 R B IR
e, AR LR, RAL2 5 FAEM AL 52
F R, FAEVE R 2 A 6812 4 A G 35 2R I, a0 fpAE
TS 1SS 2 48, BRARBRAUZ B2 (Phytophthora
capsici) 51 2 I B (Capsicum annuum) P 95 1) LI
K 83% Rl 75% U7, G R A AR BE W8 45 5 TE 1 EAE W)
FEALTE Z (A LT SN oE SRR ) gl i), 1
I 0 A A R A, DT 00 o) P ey s D B B
P28 B R B AL 3R, Bl g = (T
incarnatum) V£ N G RHEY), @i B & AEH N EEY
P2y 3750 A8 3k 6 1 2B K DUHE 45 55 10 42 e B
2 B RAEY IR R AR AR &) R E S oL, d Ak
AR, 10 A s o ok Y
22 ZFEXEEYHRENRI
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Table 1 Effects of green manure on main crop diseases

g (2] i I AL SR
Green manure crop Main crop Pathogen Influence Reference
BEA TR A EL R AL PR R /N 22 7 85 1) 3 22.29% A1
=FiS 21%, FEARHHHEEE N N RER IR RI1%
Sinapis alba N RERIIH Reduced the incidence of wheat Gibberella by 29% and 21%
== Triticum aestivum  Fusarium graminearum  under deep tillage and direct sowing treatment, and reduced [28]
Trifolium repens the incidence of wheat Gibberella under shallow tillage
treatment by 91%
P2 KA A L2 A PEAR /KRS ™ FE 2 10%~39%
Brassica juncea Oryza sativa Rhizoctonia solani Reduced the severity of rice sheath blight by 10%~39% [29]
R s g s
Sesbania cannabina HE R TI ﬁéﬁ%fﬁkﬁgf 5%15&33..103@ 79(.192A; b
B =0t Musa nana Fusarium oxysporum The incidence of banana wilt disease decreased by [30]
0/ ~ 0,
Trifolium repens 33.09%~79.92%
b2
Brassica juncea
J&% Brassica rapa ] H %% K BRI H 2558 25003358 % i 1 48 4L
JERE b Helianthus Verti eb . Reduced the disease index of sunflower Verticillium wilt by [31]
) erticillium dahliae
Raphanus sativus annuus 35.8%
i 5315
Vicia benghalensis
SRR
TR Rhizoctonia solani a= S8 A P AR LU 00 55 55.07% 16 1.46 % T ™
a=rf ;16'(37‘ almatum A £ 32
Trifolium pratense ‘Atr. P ,  Phytopythium vexans Red clover reduced the severity of root diseases of red maple [32]
opurpureum LR | by 55.07% and 61.46% for two consecutive years
Phytophthora nicotianae
BT
Sinapis alba
Brassica juncea P DA E P BB BT AR0.5%~1.0%, PR
%% j*ﬁf&i‘? Ziﬁi%15%~41%,5§1&%%%9§Wﬁﬁﬁ$@ /El
Sorghum bicolor T Rhizo:m;m solani 8%~14%, FAXKMZEI1%~13%
N o 55 —~ 0,
}lX}M}II{ﬂﬂm Solanum P e Reduced the spot area of potato blaclj scurf (I)Jy 0.5~1.0%, [33]
rassica napus tuberosum Streptomvces scabies and reduced the incidence rate by 15%~41%; Reduced
K Glycine max PLOmy potato scab disease area by 8%~14%, and reduced
KE incidence by 11%~13%
Hordeum Vulgare
a=n
Trifolium pratense
K SAGLIL AR SRR ISLAG 2 A AR T T R, Bk
Brassica juncea pN) Rhizoctonia solani FEE
R H Glycine max L] Reduced the number of Rhizoctonia solani and Fusarium [34]
Brassica napus Fusarium virguliforme virguliforme in soybean roots and increased soybean yield
e ﬁiﬁggf%i&%ig}@?ﬁﬁﬁ% o 7B R
oo - - = o P PR 2R R T AT
gﬁszca] uncea J@EL . U LB . Mustard greens and white mustard produce metabolites of [35]
I Pisum sativum Aphanomyces euteiches di . 1 as isothi te. which red
Sinapis alba iverse composition, such as isothiocyanate, which reduce
the incidence of pea root rot
VAL A AG oK I BF i, AR T K 2R J 5 0
et EV/S A B H42.5% 1%
Arachis hypogaea Zea mays Unspecified Intercropping peanuts formed shields between maize, [36]
reducing the incidence of maize stem rot by 42.5%
M TSR AR R SR 24F, AU 2 51 A PR AR
ks ) 0 (AL 23
Sinapis alba apsicum Phytophthora capsici nt F: 1rst and secon yt.aars of planting white mgstar , the [37]
annuum fatality rate of pepper blight caused by P. capsici was

reduced by 83% and 75%
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PR fE I AE 100 B DL b, EOR VAT MR 3T M
HER 20 2, OFERE K (Delphacidae). 1 %
1\ (Sogatella furcifera)~ #3j ¥ B\ (Nilaparvata lugens)-
f H (Aphidoidea) F1 A 4 B (Helicoverpa armigera)
O LU R 2 L A KR R AR R AR R
or BT BEAC AR BFE B K AR Il R B D R
(Brassica oleracea)~ /K Jr- (Oenanthe javanica)s 7+ 3~
& IR & (Descurainia sophia) fe 4 | 7 A (Solanum
Iycopersicum) b 1R 45 4% 81 (Meloidogyne) 19 3% ¥ .
FR3. JEH B N ZKEE (Eruca sativa) W] A K
I 44 B 1 il 2% B (Globodera) HIFPBEEE™ (3£ 2).
X HAmAE V)RR FE R, JEE . IT k. T SERE

B A7 2801995 16 00 PR AR 45 2 O, i) A AR 4 4 U
KGR FE 38.5%. 27.5%. 50.5%, 1 i1 K 46 7= &
8.7% 15.5%. 24.7% Y. [ B, Do Nascimento 2
K IR FE M8 R B (C. spectabilis) F11H 2 (P.
americarum) AW AKX L% (4belmoschus esculentus)
AR &5 2k PP A 61%, TRIR I PR 45 48
il B 4 & 85%. Djian-Caporalino 25" 1 %z 3Lt 1 75
i (S. sudanense) W] LA AR H 8] AR 45 45 o b B 55
JE 77%~94%.

Br& Rz hh, En g, B3 M o E S
RN £ K B B (Mythimna separata) %5 1L K 14 #E H
AR MRS B R T, an PR R 5 e

®2 FRMEFEYMRENF W

Table 2 Effects of green manure on main crop pests

Zx/t FEM R AL ZH R
Green manure crop Main crop Pests Influence Reference
Brassica juncea S
JiEEER 2N S 17 P2k A AR BB T 2 e A R RO
Raphanus sativus oranum Globodera Reduced the population of Globodera [43]
I tuberosum
ZIHE
Eruca sativa
FEH BEARAR 25 2k HUT R T %38.5% 27.5%- 50.5%, 4
bjassica rapa P i TG SHF=58.7% 15.5%- 24.7%
i3 Nicotiana FR&h 2k iy The incidence of root-knot nematode disease was [44]
Brassica juncea (abacum Meloidogyne reduced by 38.5%, 27.5% and 50.5%, and the flue-
THZE cured tobacco production was increased by 8.7%,
Brassica napus 15.5% and 24.7%
KA R SRR B K3 - L e e R B
S K " 61%, T HEIT FFARHR S5 2k BURh A 8 5%
Crotalaria spectabilis Abel MR 2 2k .
W elmoschus Meloidogyne The population of rqot-kr_lot nematgdes on okra was [45]
. esculentus reduced by 61% during single sowing of green manure
Pennisetum glaucum . . . )
and by 85% during mixed sowing
b s sl
;Jorﬂg_ f}; m sudanense \%quje%:blﬁe s Ii’;;%om ne Reduced the population density of root-knot [46]
Y nematodes by 77%~94% in the field
AR SEe 4 AN AR K2 A IR R, &)
A MR EYHENE, FEHEIERREIN, W
Astragalus sinicus Bt BE
EBHE T EXK ;4 hi Reduced the relative growth rate, relative feeding rate,
Vicia villosa Zea mays yinimna food utilization rate and food conversion rate of [47]
o Wi separata armyworm fifth instar larvae, shortened the growth
Vicia sativa and development period of pests, and decreased
damage
AU 7 S OO ee P ) DR A R PR P A ORI 4R 2
Crotalaria juncea W e WA 5 T B2 (2 32 X T HL ) B 4%
Eizd Coffea Leucoptera Increased the species number and diversity index of [48]
Fagopyrum arabica coffeella wasps, the natural enemy of L. coffeella; indirectly
esculentum promotes the control of pests and diseases
g @J‘i?ﬁtﬂfﬁiﬁ@Ekﬁ%ﬁ?ﬂ%[ﬂ%miﬂé%ﬁﬁ%ﬁ it
Phaseolus vulgaris B9 N gl ]?J;%’- EE% T %Ejfﬁ Hl,] j(ﬂlﬁi\k%,ji rtshi
s Zea mays Cicadellidea y intertering with the leathopper’s courtship [49]

Eleusine coracana

behavior, the spread of maize virus disease was
stopped, preventing a large outbreak of the pest itself
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g A AR IR R EYAHEM Y
R, fEERAERKEE Y, maE". [/
B, — e 2% BB anAURR « 77 % (Fagopyrum esculentum),
] A7 55 W0 HE 7 i (Leucoptera coffeella) K L HH 1
(Vespidae), 184542 3k %t T s i 7 £ 10, B e 78 5
AL HE s AR, SR BT AR W B e
X AR . Page S I R I6 IE L3 E (P
vulgaris) #1112 (Eleusine coracana) 7] VL i3 + 4 i
W (Cicadellidea) W3R ARAT N K BH 1E 5 K9 759 1) 4%
&, WEHIE T HRAS R R RK .

Zi b e AR E BB A AT A 98
s T R B 5 B, R T LR R R Y
TR R EAEM AR, IR E EEY N E R
B v Y R e R R R, b
B ™ P B I R A, RO
R AR B R R KR R B S R
3 fa s R T, DL A R ORI K R, 4R
K EY (H3).

23 ZENEEVEENEN

T E A4 52 4 5 fE T P T AR Ak 9 333 7
hm® BL_E, & OB B R 300 2 5, < = 1 i,
T AR 2% B AR T AR N 0.4%, B iE T AR 3
4.5%, 15 FURR A B K 2.79 x 107t 5 4 [ 7 B
4.3%. 1H 2% FL 736 0 B VA HE L AR KA ) AT 5%
o BRARAL I BB ¥ T i ATD DA AR M Fi i D B A 4K
AN E T B fE TSP R I H Y, 4%
A2 1k 25 B 9 7 e B i Ak B e S N E DY (3% 3),

SRARAE B WA A, n PRI Y R 5, %
2 B 10 A KA ) B AT AR I R . Gfeller 255 &
L, MM b = M B (T subterraneum) 0 1) [ & Wi
(Amaranthus retroflflexus) H [A] % H A= K, B AIC & 2%
A 69.4%. PP KSR B RS (4. strigosa)s %16
BE B (L. multiflorum). Fi 5 Wi 5 JEHE NEK T
K A 4% BT H 57.24% 7. Sodres P th % B,
M = . R R R AEY) (U. brizantha) W R E T 5
Bee A R &2 H AR 2 B 5 4 g B Lk 2% D SE g

®3 FREMEEVRENF W

Table 3 Effects of green manure on main crop weeds

il FE A SR
Green manure crop Main crop Influence Reference
T R O B8 FI A B I, WA A T 69.4%
Tr'? i brerr Amaranthus It inhibited the growth of weeds and reduced their total [51]
yoaum suvterranetm retroflflexus dry weight by 69.4%
KR B
Avena strigosa
; i o
i ﬁ‘};‘l‘fﬁﬂmm ek WEAE T T K FH ) 4 BT 857.24%
st pits e The dry weight of weeds in a maize field was reduced by [52]
iy 5 Wi Zea mays 57249
Vicia sativa S
JEHZ b
Raphanus sativus
%% AL =1 Ju 3 =7 =n >
Sorghum bicolor Egézj&(%g;;@ﬁﬂﬁﬁ%ﬁ v PHAEZ&F ESEAY i,
R H R EY) N - » .
Urochloa brizantha Glycine max Reduced the competitiveness of weeds in soybean fields, [53]

W SRR TR

Urochloa ruziziensis

prevented the spread and expansion of weeds, and reduce
their diversitys

KRG, 2B AP 8 R0 T T R AEE

EERAEY) PN FHABLRACAED) 54

Brassica Glycine max In soybean fields, Brassica species exhibited better weed [54]
inhibition than grasses and other green manure crops
SRAEEG N A FL £ EER T M0 H 8 B R (Poecilus
chalcites. P. lucumblandus) 1B F g B i

4 (Anisodactylus rusticus) ) HUE, M EHERE E/ED
EFRIE A5 B
X:;ll}l’rzpecws of green Unspecified Green manure crops increase the populations of the main (53]

weed feeders Poecilus chalcites, P. lucumblandus, and

Anisodactylus rusticus, thereby indirectly controlling
damage to the main crops
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JB, AR 2 R RIS o T Raai ™.

BB A b R R A BT R A b A A gt e Y,
Menalled 255 % B, R 23 A 08 i 2% B ) 3 R 2
FAE AP E B H (Poecilus chalcites- P. lucumblandus)
Bt H g B B (Anisodactylus rusticus) 1 H =, M
B 3% AR B . DL R ARUE B 7 4R IR BTG &
F BT RE S F A S AT REAT R N H

ok I e 8 b7 45 2% B F EEHLHI T IH G A 1) &
RS T FIEMASHAKEKE, FHAE0 %L N
I A A5 3 S AR KR PR AR e, BURR . 5=
W& T & (Gliricidia sepium)~ 1513 H & 15 R0
HRE KB R B, 390088 A€ (Gossypium hirsutum)
P, SRR AR T e T Y, 2) 4 £ i 4
LB 2 AR 5e 4, BFEK JAL B AT
) 4%, SRl 4% 2 a0 2R K R B 0 Curt 2P
W, ZRABAE FoRAEK R, Bl m il Bx L
5, 7850 MK 20 RO BE G, {4 B AR K2 IR, ek =
TEWAK . 3) R S 7 ilh — S W ot 72 A A A
FH 5 B G A0 ) B e B AR K, IR B B E BTV I H
(B, 4) G R % K B AN S MRt T S AT AR
A, ST EAT T AR B AR B R R, B
A A 2 8 5 (1 3).

3 GREXT LSRR

- 88 SR RN AR W AR K 3 T, S BT I AR
X T ok R FE 4 K2 pH DA 3B 2 e R
SRR A RS A . AT g
TRESES T HESKE.BE. BE. F0.
pH. A AL 3B B b 358 T A W S5 4% T T A s
FEMCEEAE b, JATIRIE 7 EAEIAAE SR REXT T+ 1
VR (F 3).
3.1 X HIELSEASZIN

T E L EE R BKREN S, SR
AR 38 I A A S RO R ke o 15 4
¥, NHEYIR REEBETE U A A7 A BT . SRR ol s
TGP T — RS, BT R R
R B e F2 38 - 8 K FLFR % 15.84%, i 3 PRIk T3
W 15.54%, 1Ok B = T R E 10.90%
21.34% %, Xt — R RS RR N, B3
R (Malus pumila) 47 8] [8] V5 3t 5 38 I 1 3 1 K fL
B R ALBRTH AR K FLBR R KR K FLBR B3

32 MTEHFEMRME
3.2 X 3 pH R

T H A % pH A B ORAE A R AR K B %
i, 4% AT A 2 R 3% pH. Khan 25 #0 8F 5t %
B, JF 2% AT 36 0 3% pH ik 7.62%. 47 [8) PR AE /N 20 2
¥ (Schizachyrium scoparium) 2 5 5 , S¢S [ 1 3% pH
e TC 43 JIE b B P A 6.83%~ 7.19% (% 4). B4,
¥k B (Chamaecrista rotundifolia)~ =%« 18 H2 F)
J# 5. (L. perennis) 3 7% el + 4% pH % 11.94% 7
3.2.2 W RHEFR I HIRL N

SRR EAEY) LI KR 2 A B . R
B RT R kDL, RO AE R L B M S (Cicer
arietinum)- 1165 AKME (Melilotus albus) 57 7 $¢ /& +
WA, SR . 2. mA. B REA
40.43%-. 50.00%-. 10.00%- 27.93%-. 76.75%- 45.13%,
B 0 KR ik St b R B 23.19% AT 16.68%. [F]
FEW, K 5. J] 5. (Canavalia brasiliensis) 15 %+ Wil
B B AR N ROk H R IR ORI T
RS MIEREAN S &, SR A 5%
g3, AT 2E A A 6k 33 K g i I e A R A, dn
Blanco-Canqui 2" R JL, % il & VR 3% U320 R Hh
PRI Ye Vb it R 36 R 1) 3% 3 i Ok, 38 ] LAYk 2D i IR
A E FEY AR, FEE & IE 95%. A, 18
Cergioglu TR TR, 2 B IEAE R SR A
AR FBE N, B TG0 64.6%. 5 1A B
TR, BFEE (L perenne) W FFAKSE R H 0—5 cm
LG KR 1.80%~5.77% ", ix & W, Gt T+
HEIK 53 0 AR 3 2% IR 52 B b FE IR BT R BE UK IR R 1)
oM, EERE AR X B R K EKEKAM, kS
& B SR EAEYD, SR B 2 ()4 B4 it .
3.3 NHIRESEMEAIRN

g b S S R M B O T IR AR )
P, 35 e 02 ot 5 v Y BT g3 AR AR BR, T 2
m R IR AR R G S RGN T
TR BCA P R AT A3 g R R ) R T R, T 5
TR & 5 A B BT 23 A AH O B R il A — LR K
e K AREEE T, F, A =N T s 3
S frel o 2% b L 3% g 5 R, 0 CBH (21 4E & B8 ). NAG
(N- 2. F8-B-D- 4] &5 B 5 i) 1 PHOS (i W i) ™ 2 .

http://cykx.1zu.edu.cn



2066 ook B % 540 %
x4 FREXEIRAFN
Table 4 Effects of green manure on soil
g Es(27) AL SR

Green manure crop Main crop Influence Reference
AN m 20FSG, SR IE T HEp HA R AE A 2 PR AK6.83%~7.19%
Schizachyrium Mal i After two years, the soil pH of the apple orchard decreased by 6.83%~7.19% [61]
scoparium aius pumia compared with that of non-green manure treatment
el
Chamaecrista
rotundifolia ZM Rkl 3% pHIk 11.94% 6
JWE Brassica napus Camellia sinensis Increased the soil pH of tea trees by 11.94% [62]
P EE
Lupinus perennis
T RN 2R 2. 2. AR, AAHE40.43%.
Arachis hypogaea Tk 50.00%. 10.00%. 27.93%. 76.75%. 45.13%, IGMNEKAHZE 415

o ; 23.19%#116.68%

L
%c%r%rie -~ ?H?%may s The soil organic matter, total nitrogen, total phosphorus, total potassium, alkaline [63]
ETEEARE B o~ hydrolyzable nitrogen, and available phosphorus reached 40.43%, 50.00%,
M ;?l s alb rassica napus 10.00%, 27.93%, 76.75%, and 45.13%, respectively; increased the aboveground

erriotus arous biomass of maize and rapeseed by 23.19% and 16.68%, respectively
7!’(@ Cajanus cajan
?g navalia brasiliensis Tk RMEARH P HRER, WA, THRSFEMEARN S E
T3 Sorghum bicolor Zea mays Increased the content of total soil nitrogen, particulate nitrogen, mineral nitrogen, [64]
" e d other forms of nitrogen in maize fields
IR T 5 an
Urochloa ruziziensis
K Cajanus cajan HIMBOLH K. Mg, BEEA46.15%. 16.67%. 31.58%4h, /b 1-3EZn,
N5 Caj 1 - H :
IS Wk Fe. S&EiA34.80%. 50.23%. 18.00% The contents of K, Mg and B in rose 6
Canavalia ensiformis Rosa rugosa fields increased by 46.15%, 16.67%, and 31.58%, respectively, and the contents [65]
164 Arachis hypogaea of soil Zn, Fe and S decreased by 34.80%, 50.23%, and 18.00%, respectively

EXK IR0 IR AR PRIV IEMINTR LR, 38 AT LA B 35 5 TR )
EZL Zea mays TR, BRIE =5 1£95% (6]
Many species of green KE Reduced nutrient loss due to surface runoff and sediment loss; can also reduce
Glycine max the leaching of nutrients such as nitrates by up to 95%
EZi 3l NG 2 GRNEAE )R RR I LR AN SR BB AR, e T 064.6%
Many species of green Glycine max The mixed planting of a variety of green manure crops increased the water [67]
manure E2K Zea mays conductivity of soil saturation year by year, up to 64.6%
i
ey . SRR R0 —5 em /2 1.80%~5.77% 155 7K & Ryegrass reduces the 68
Lolium perenne * water content of the 0—5 cm soil layer in an apple field by 1.80%~5.77% [68]
o LIRS Ll Py IR ey O NS & D IPNCAELES]
o eredle g AU S AR RSB RI — 2. 2K R
%= G IJ‘. The phosphatase and fluorescein diacetate hydrolase activities related to the [69]
;F)T lium i ; yewme max decomposition of organic matter in soybean fields were significantly increased
ryotum mearnatum by increasing the content of microorganisms and degradable substrates in soil
H=H R ST S AU L R, WICBH (T4 ) NAG (N-Z -
Trifolium repens ]Ea s umila B-D-7%i i ¥ 11 1%) MPHOS (Wi2HE)5F The activity levels of various soil [70]
P p enzymes, such as CBH, NAG, and PHOS, were increased

SFHEAELE Arachis pintoi
EE 1T Calopogonium
mucunoides b AL o . o -~ =
VENH AJHf Pem s KA 5 2 KB R R L, BRI T E W A& Increased the -
Canaja lia ensiformis Theobroma cacao ratio of gram-negative to gram-positive bacteria; reduced fungal biomass [71]
PR '
Centrosema pubescens
EZudi i AN T FCE AN S RPAYE R b, 8 SR A R VR AL A A T B
Mixed sowing of various Increased the ratio of fungi to gram-positive bacteria, the soil microbial [72]
green manures community composition was affected
EHET 2 RemFRE D LIRME ., AR EEER6.8%. 151.7%F1168.4%
Vicia 31. llosa Morus alba The number of bacteria, fungi, and actinomycetes in the mulberry fields [73]

increased by 86.8%, 151.7%, and 168.4%, respectively
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3.4 FHIRMEVEN

TIEWEY RS LA SRS R A
RO R 3R B VA oG, SR Il 4% JIE 78 5 B 32 e T A
SAGEYEYE, S e YR SRS R 0P
FEAELE (A. pintoi)s B % . (Calopogonium mucunoides) -
¥£ J] & (Canavalia ensiformis). 5 I & (Centrosema
pubescens) P 42 15 2 =2 P % B 55 =2 TRBH M 1A 1Y
b, TR AR T B AR SR R R =g
i) H %%, B8 N (R. raphanistrum) W38 07 355 1A
=2 PR TR 1 EL ], A 3 A M v R AR T
BEBWT. B AR R AN
PR R 2R TR B 86.8% 151.7% 168.4%, B Fift it i
TR S (Sl ST A

4 Y
ZRNE R R E A% G A b ) T LA R o), S fR B

P W) 24 RTHAT M SE S TN R AR
ZFON S IE I AR L H 2 5 T, g IR M R i AR A
Wrd™ Ko BT SR L 7 RAAT TR, WA A
BE— 2D s BLR J7 T AT 7T - 1) SR8 42 5F R ek B PF
o HETHIBETE K 2 MAE A & (7 & B & PE A
ZRE A7 2N, /b 2 RE B S B A R T R RN
(28 % 7 5K, J0 I 4 B X R AR b 1 i A JE R 42 T
et gy 2) SER i EAEWHRE . B AR 2L
MIEEK. SRE. ME KRE KL, W AEIK
FAED A B> IRFERLH, TTVEXTE 2 X
2 EAR R A A R R T R 3) At —
TEY) — AL BIIR . BRAL SR IEAE R g8 h A 25
Lo R L HO T T . 4) 55 0 BT ZRIE A A T R
B KRS BIMOR JEHE)T SR IE k. 5) BRI AR
P NE R A T 20, L+ A Y,
T fh S T
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