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2018 45 H 3 HAERBHA TR . Frase, JFH
NTLAS em WREESATEIFE, LABHHEE R 15 vhm® 31
FNX R 30 kg, ZRMSRIEHEEFFRS H1/NX, #
FELAERI AR R E S, T 7 1 8 HARE
MRS IR i A PR L R v,
Frifie it A AL, HARmAEREH, BIPEE .
i BRI . KR BRI 3
1.3 HEACRE SR

AR R AL A3 AR IR SR I R R R AR A
BEPL KR 0 ~ 20 em HIEHHEZ B THE G
FEVR AT o AFRRAE SRS . 7RI, iR
FEFEF AR DA, TR R EN YRS LG
RFEABZME 5 EAE R, AR AR
. PEL db 4T RRRAE, REA/NXOREE 12
A, AR AR, SERANE 8 bRl & 5 FHIE 7K o
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rn Fp Rt AL I SR B LR AR, 5 CK AR L, B
FEBH . 7w e AR X i R N AR AR
K, G1+70%F W1 F2 5 & 8 0 117.33%, G2 ab 3
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KUK 27 2550 17 B SR A b Fp S5 AR s i, 60
JESEAE i Fh 22 5 25 e - 38 pH (B Y 5 A8k, B
JEEH BB w Y pH B ER T
B B 3 A i A2 A0 A A 1 R i)
F, BESIEL MR, 100%F F1 85%F kb ¥ #
AN FHY B EET 70%F, mSAIEaA T 5
el A S R T RIEA RS 2 s AT
S H R 0 3, A5 A BRS B 2 S T CK, KT
49.84% ~ 80.73%, i £ NE Ul it A0 N 6T 1 18 A 4%
B AR SR B
24 RS SHRHERRGER

HI 1l 4 FT, 3R o R0 5 it MR R B
AR A SCHE, R Rz BB R K%, +
i A S e R E IEASC, HIEAPURS T
M AR A DG, A S S ek 3K B IE A
XK, HHEHACE SEcRntvE . AR, e ek
FAEAE, WTUEH, AR 03 s e it
TSR BRI, TR . R R
W EdE T R A R A, RPN
PEVE T ARG, R B e B R X
AR TE, EBAREE-. B4, HRK
N, B, MEESEUEFESTRZAMEE
M, R R EGES AN ER BEEMHSE, Htm
PSR B B, LIRS, R 2RES
SRR RS E T E ARG, H AR AR 3
BLAZ M ARG K B

FRARH
1.00
0.84
0.68
0.52
0.36
0.20
0.04
-0.12
-0.28

q A Ay
EiSEA423582%%
= “ T . 17

B4 TEFHSWREHFHERZ ERMELEARE
e MLL, SR MLW, ki385 LA, i HLW, @i
LDMC, MR -T#5; SLA, A LN, R4 LP, M2k,
LK, I H 42805 SPAD, M4 M4; SOM, AL AN, +
A AP, LHERRUEE; AK, LHOERAEN, * IR P<0.05; ©F FoR
P<0.01,

3 itieSER

3.1 B 2 AU it A A Xof AR A B SR S e sk 446 4 B
I REE 5 )

W B R SN I PRI A i R ey, L
SRR 439857 5 BN S U o 2, T AR
SRR 25 T8 SRFAMEIE 12 ZIBSeE
£ JIEL 3B A FE it A MBS R VR 35 43 W SR 4
B BUR 270, ARifghd, 5 CK Mit, BEEY
W R [ [| R A TET SN =L s R = A AT 2
A, 2518 bR o T G1+70%F . G1+55%F |
G1+70%F . G1+85%F Kb ¥ f =5 B 7 oo vl it 1k
RRTE ) | W T T O R A WY AN L e i o I =1
FRITIIE G2485%F . G2+85%F . G2+100%F AbF R 5
T e S8 B A G s T R, G3+55%F
Ab PR . RUAIFST R, SRAR B B mT LA
I YR SRR RIEA, A RT3
AR AL RFE Ml 7 MR SRR
fE2E BB T 4R A . AR SR T AR K,
AR A A AR T AR RIBUK 2 RIS BE T -
PEMTR TR 3 Wl s T il >, e @l
JEZH 2EARERAE S o] DIEART I R A F R (3%
TR 50 d) TR, SRAIREA A At Pl LA
— R TR AR R T AT, BHE
253 JEL 9 il A I T 8 3 A A A A A S S b i 4 K 4
(BEEZ 60 d) XTI SR, ek A
HAR . SR, AWMl T AR, 8 bR
A4 T AT (A A A A D 7 R B B T AR s 0
FAN, SWHETF 2500 kB, TERUELIE ST,
A= P B R N N LT N A AU T E AT e 2
F TR R B, XA 25 S R 2 — T B 1 4
BRI, RO R BE . T RS AL
PR R IEASE (F4), SRS Ry
BElcH el TREB R A, R 21 d PR
WCEHRAE] 86.32% ~ 88.20% '), AYKIRIE T
B TR TR SR G K
SIEREZ) 60 d, T 5ER TIRBUS e, TTHeE
BT H IR RS

MR E RS R R, MREREY, K
MRARAE DO PR T BRI RE M R 3R
bl IS B B, AN 227% ~ 2.77%. B h
0.16% ~ 0.20%. N 1.60% ~ 2.00%. SR
PR E R R A BRIk bl R S 5 AR
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JOT 1 W B R T L W R 2.27% . W 0.8%
B 2.0%, ARUIAE T CK B B & & & 2.1%, i
G1+55%F . G2+70%F . G3+55%F it & & &1
R, BEFEE A R A SRR, 55
H235% ., 230%. 248%, S4b, BIETE . v
Jit AN e & AR AR 2, G1+100%F |
G1+85%F . G2+100%F %% CK i 1 i & 440 1) ik
EHEE T 17.86% ., 23.21% . 17.86%. 1] UL, &
SR NE i A AT 1 T 5 S R 0 R el i
RINE A CIE Yy o OGN pd, SO L R U7
TRMNEFERRE. 75, SRR 220k
W, 7ERIESAE SR, 55%F AL 3R A &
5 E T 100%F 1 85%F, H 55%F AbFHAY i it &
i 5 T 85%F . 0%F, 100%F il 85%F Ab P fit -
AW e RES T 70%F, /i AR, TRk
NEAE A RV E Y A R, AT 25 e
MR SRR Y ER, SIS I AU
i, ANFPIEA R B2 BAE AR TED X
R 2 BETTR R AR HRR Y, 9
FEAR Uit FH /KT Rz FH SRR AR XA 4 R A
TR TR A Y, AR B E SR BE
i, ARAPHR) R m AR I AR LA A,
U, SR s DA e 2 RE S A R ik
XFFEA3 ML, S R TR il R S PR G Y
MR E SR
3.2 I AT el it Fhe A XA A ol SR S B sk 44 K 30
TSR I e

S RO SR R AR 7 R AR S O A
ENZE, TIAHBEEERSSE ) T pH A 5.5 ~ 6.5
FOASE B, A YR it I Ak BB - xf +- 4
pH {H 5 W % /71, AL G3+70%F Ab BR4E CK b 3 42
= T 7.07%, SR ZR J7 25534 80 2R T it ok - 8
pH {0 B 2, fRIEWGE 45 T, BB AR
IR R 22 R A PR + 8 pH {3 S T R A
AR, X5 JELTBEAE O AR RS AR I A E Y
S5 ARl (HIZHEFTIA R IX ] RE = M Bk R R,
PR A R AR S P L 3 P A ol 3 s ) 398 pH
Ji g it 1] 5 3 pH A, H =4 Z [ A4 Fh
2 B A 418 pH {E Y 52 0 35 K3k B 8 2 K,
HAE 20 ~ 100 d 30 sl sl B i sh A8 A8 4k, AT
L, SRALIA B 438 pH (B Ay FE M2 — RN

FEN, HEAIA BRI A S B A A LT A i
30 ~ 50 g/kg. BHARACK 120 ~ 240 mg/kg. A RUHE
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4740 ~ 120 me/kg. HEETH 120 ~ 240 me/kg T,
WA, LR 4R Brbepk i 38 5%
F) 503 K N A AL IR B 40 g/ke ., ERRA TS ~
140 me/ke . 76 %00 60 me/ke. FBHH 300 meskg ',
WFoE W], SRAN B A S Al A 5 38 0 5 )
e, HE g AR bR e A R R A ALY,
PNIRERES: £ R A RN N & e B
B0 2 A D it A BB X - 39 B B i 22 S R i
5, RS CK Y 239 mg/ke K F 247 ~
379.67 mglkg, FHXARBE G A T WA AR U
Y FH, i CK A9 61.8 mg/kg i 3 42 %5 2 92.6 ~
111.69 mgrkg, #EA T L FRRAE K 1 564 %500 1 B
VO, AL, B SR IO it A IR A TR e
BRI R . WL ISR AT e A SRR Mk Dl Y L 4
BEIRUEN LR, X R . SR A e
TFHEM &3,

UEAh, ARG W H R 20 &P, +
S it SR e 2 AR R R DR R R 3, 7E
JESEE 214 F, 100%F il 85%F Ak B (1) +- 43¢ il fi%t
RO m I E ST 70%F, 1 54 300k & i ) i
3t 27 R 4 8 5 A0 RE it 1) 28 BRI S, DA
G1+70%F . G2+100%F . G3+70%F Ab F ) + 3 A
W, RO, B SRAR AR AR R
A T R A R AR v, (R AR
S b/ AR S 11 Rl w e SR € AR T E T =D&
TRk Wl R, AR SS R BR, o A S i ot
R T A B SR 2 40, RS A KA
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Effects of green manure with fertilizer reduction on soil and leaf of Kiwifruit in the fruit rapid growth period
ZHANG Qin', WU Xing-hong’, YAO Dan-jun', ZHANG Ai-hua', KUANG Sheng-jian', LIAO Heng', ZHU Qing"",
QIN Song' (1. Guizhou Institute of Soil and Fertilizer, Guizhou Academy of Agricultural Sciences/Guizhou Institute
of Agricultural Resources and Environment, Guizhou Academy of Agricultural Sciences, Guiyang Guizhou 550006;
2. Xingyi Branch of Ecology and Environment Bureau of Qianxinan Buyei and Miao Autonomous Prefecture, Xingyi Guizhou
562400 )

Abstract: The purpose of study is to provide a foundation for supporting the technology in green manure ( GM ) utilization of
high-quality kiwifruit garden in Guizhou. Different green manures of equal quantities ( Vicia villosa Roth G1, Vicia sativa L.
G2 and Lolium perenne G3 ) with different fertilizer reduction treatments ( 100%F, 85%F, 70%F 55%F and 0%F ) were
applied. There were 16 treatments with no fertilizer application as the control ( CK ). During the fruit rapid growth period
of kiwifruit, leaf area, leaf weight, chlorophyll content, and soil nutrient were measured to study the effects of different
treatments on kiwifruit growth and soil traits in the garden. The results showed that compared with the CK, the leaf area,
the specific leaf area and the leaf phosphorus ( LP ) were significantly promoted by turning over Vicia villosa Roth and Vicia
sativa L. with reducing fertilizer application. The leaf areas of G1+70%F and G2+85%F were increased by 117.33%
and 110.65%, respectively. The specific leaf areas of G1+70%F and G2+85%F were increased by 85.31% and 73.10%,
respectively. The LP of G1+85%F and G2+100%F was increased by 23.21% and 17.86%, respectively. The leaf weight
was improved by Vicia villosa Roth and ryegrass turnover with fertilizer reduction, with increasing by 40.31% and 33.77%,
respectively, for G1+55%F and G3+55%F. Soil available phosphorus was significantly improved by the three GMs turnover
with fertilizer reduction, and the highest soil available phosphorus of G1+70%F, G2+100%F and G3+70%F was increased
by 104%, 108% and 104%, respectively; Soil available possasium was significantly increased by Vicia sativa L. turnover
with fertilizer reduction, and the soil available possasium of G2+100%F was increased by 57.6%; Soil pH was increased
significantly with ryegrass turnover and fertilizer reduction and the soil pH of G3+70%F was increased by 7.17%. Two-way
ANOVA was carried out with GM varieties turnover and fertilizer reduction. Under the fertilizer reduction condition, the
maximum leaf width, leaf area and specific leaf area of kiwifruit with Vicia villosa Roth turnover were significantly higher than
that with ryegrass turnover, and the soil pH with Vicia villosa Roth turnover and ryegrass turnover was significantly higher
than that with Vicia sativa L. turnover. Under the GM turnover condition, the leaf nitrogen ( LN ) of 55%F was significantly
higher than that of 100%F and 85%F, and the leaf weight of 55%F was also significantly higher than that 85%F and 0%F.
Alkali hydrolysable nitrogen of 100%F and 85%F was significantly higher than that of 70%F ; Soil available phosphorus was
significantly increased by 49.84% ~ 80.73% with GM turnover combining with fertilizer reduction. The specific leaf was
significantly increased by GM turnover and fertilizer reduction in the period of kiwifruit rapid growth, which was beneficial to
the increase of LN, LP and LK, especially, the increase of LP. In addition, alkali hydrolysable nitrogen and soil available
phosphorus were also significantly increased with the treatments of GM turnover combining with fertilizer reduction, which
could facilitate soil available nutrients so that build high quality kiwifruit gardens.

Key words: kiwifruit; green manure; rapid growth period; leaf; fertilizer reduction
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