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Effects of vegetable residue compost returning to soil on soil properties and vegetable yield in
solar greenhouse. HAN Ling, LI Yan-su, YU Xian-chang, HE Chao-xing * (Institute of Vegetables

and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China).

Abstract; In order to explore reasonable utilization of vegetable residue,
of different levels (0, 15, 20, 30 t -

perties, the leaf photosynthesis and the yield of vegetables were studied in solar greenhouse. The re-

the effects of application

hm™) of tomato and cucumber residue compost on soil pro-

sults showed that both kinds of vegetable compost could reduce soil bulk density, increase soil or-
ganic matter content, soil microbial biomass and soil enzyme activity, promote plant growth, and
improve vegetable yield and quality. The more amount compost returned, the better was the effect
on plant growth and yield. The positive effect of the vegetable residue compost application in the
second cucumber growing season was more noticeable than that in the first tomato growing season,

which indicated the application of vegetable residue compost could effectively promote soil fertility,

increase vegetable yield and improve vegetable nutrient quality.

Key words: vegetable residue; compost; solar greenhouse; root environment; vegetable yield.
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EAWTFERM] SEAC AR A IR I, w3 e L
e i B TR H M IR, 554 B 218, JE
TG 2 R AR o A B A R T R
Bl G EGF , nTHFE B p  e HILIT R R
AR FRARE 112 AR S D A B o S A i L T
FRMRAE AP}, 22wl 4 O Jm e 1, 28 HDOG R
RRFET il A NI S P AE R OFE 1 IR S0t
BRSRFRMRHE N 4 F X - BRI MR A A )
T ST 1 R A R B TUAR A R S
DAY A i SR 9 DA R FH 2 (R B2 A 512 A 3

1 #RExHZE

1.1 5 A

RIS T 2014 4E 8 —2015 4F 6 A 7P E L
BB s AL T 56 A b H OB = 9517, 3K
P 73 i o ST i BN o = A e W (2 W e ST
FHE VSR 30.19 C, X0 13.33 C.
R i N+ 0~ 15 em 2 R HEIEAR
FRALMEIR N . R H 1.01 g - em™ , A HLFE & & 36.5
g ke, BE1.94 ¢ - kg HALA 136 mg - kg, H
O 570 mg - kg™, BALAN 596 mg - kg™', pH {H
7.84 ,EC {H 240 T em™'.
1.2 B R

TR BT FH 9 725 0 L B IR bR R R T v [ Al
BB s AT T IR A ) H OGRS KA HER M
Jo B SRR .2 F K WS 1 2 5 | v IR i 0
SR & et , 7 55 VR RHISE, ST R A R R
T, HE 6 A 60 d, Hirp 55 ~60 °C DAL f & iR
2215 d. & EER] K Wt~ O WAHLE TR 5
6 55 2Tt 0 J] W5 K 388 o S JEE A TR 4 VR A
60% ~75% 0. IFl N, F Ji] F00 M — 1 >R T A e T At
b B AL 8 A FH S B3 A0S 0000 A v ek
BRI SR PO IR TSR R, #5211
HESEALEE ) | A SRR T A A5 .
1.3 kit

TR BEE 7 A AL EE, ok BE A R U T HE A A % 85
18T, T AIRARIEAL 15 ¢ « hm 2 T, T AT AR bR
JE20 t - hm™; T, . FAGRARHEAL 30 t - hm™; H, . B
JREE R HEAE 15 ¢ - hm™2; H, . % JI5R Bk ME AR 20
t - hm ™ H,  FRERFRHEAL 30 t « hm >, 3E AL IE &
BTt R R R T REALIX %01, 3 IR

. T 2014457 A 15 H AR HERE A 2 S #5046 FH 1H
PR 17 R B Al b BRI 7.5 m, B ESE 0.8
m, N5 0.6 m, &5 0. 25 m, 5 SEARRME AL 5 Tk 55 4t
JEH R I AR R 78 2 i A ST ok 5 1. 2014
AERK AR EE TN (SR —RE, A ) L AP oA < o
Z2105° ,F 201448 A 13 HEM, 11 H2 HE 12
H 26 H R BAHIHYG 2015 FHFARRE# N (5
TRELS,)  ENE R Rk 267, T 2015 4E 2 H 6
H &8, SR, BRIF 0.3 em 475 0.5 em, #5402
ANXTEFL6 m? BN/ N E A 30 4%, 3 DN EE L4 S
7THZE 6 H 7 H R AERHiE H 1 O . Fan 3L i
N 200 kg - hm™, P,0, 235 kg - hm™?, K, O 210
kg + hm™ #% 5 0 5 43 N FEAEFNSS B AL, GBI ) 3
Yt 5 B Wit N 250 kg + hm™,P,0,125 kg + hm ™,
K,0 300 kg - hm™ % 4 : 6 43 A0 AR R 100308 e,
ARy 2 YKt .

1.4 8RS CREE

FEF N A K5 1, R A 3N X s,
HURE R AE 0~20 em 3, 85010 & 5 7 DU 4012
il - ERE N A3 Wt 0.25 F1 1 mm 07, FH T e
a3 A A A R SRR M
1.5 MEmH S5 h %

A HR I BR U0 LA AL TR A A
K2C1"207-H2504/¥3Vp6?2t;;$ N %ﬁﬁ%ﬂf&%/fj@i,ﬁ&%
N R FHB# B 0 80 P S K R A 45
B TR R SHEREL (ICP-AEC) 43 Hr it

TIEGAEY R Y A S R A R
PRS- BRI | S KL | 1 R
PR I R PR 2 Tl AR ARG T A )

2R 2R O iR FH PSR £ B0k s AR &R T R A
TTC (A =R L U A e ) .2k HI 36 [ Li-Cor 23 )
A7 1 Li-6400XT i #5206 A4 5390 F 2014 4F 10
H 25 HF12015 4F 3 H 26 H 9:00—10:00 I & &
AT AR Bk 1805 4 B D RE I 1 v 6 & il R
(P,), Tl BR824 il (27 £1) COdE
il % )% (PFD) 800 pmol + m™ « s™', CO, ¥k &
340~350 pL - L7 BRI a2 0 5% 2 7F . b i
(28+1) °C,PFD 800 wmol - m™ - s™", CO, ¥ & 350 ~
360 pL - L™ AT PR R % S 52 i G-250 44
O A C R AR Lotk s TV MR B
il £, 1R Tk LU £ 1% i 25 2 B R R P Bl = 1L a7
FIMLLZE S GB 142152008 H ity vk 200 2.

1.6 Fiaaba
T 56 Bl 4 3 F AR A B R Excel 20108044,



54 B AFAE HOGIEL S B SRR 5 R IX SRR R 33 7™ k) 52 )

1555

R1 BREERFERTEN T ERENILRENZN
Table 1 Effects of vegetable residue compost returning to
soil on soil bulk density and porosity

Lb T R FLEEE
Treatment Bulk density (g - cm’3) Total porosity (% )
A S, A S,
CK 1.06a 1.09a 47.31b 42.59b
T, 0.99b 0.96b 51.17ab 53.32ab
T, 0.96bc 0.91b 52.45ab 54.81ab
T, 0.93be 0.87c 54.15a 61.17a
H, 1.03ab 0.95b 47.96b 52.49ab
H, 0.94bc 0.93b 52.49ab 54.90b
H; 0.91c 0.82¢ 55.59a 61.92a

A ﬁi*ﬁ:@(ﬁ, F 5% i Autumn season of the first year, planting
tomato; S, : oA ﬁ?j:t, FS3 91N Spring season of the second year,
planting cucumber. AN [R]ZEREFR 7R AL B[] 2% 5% .3 ( P<0.05) Different
letters meant significant difference among treatments at 0.05 level. T [f]
The same below.

BRI RN 2R 7 20 B R H DPS 7053k, 2 7 &
EHERL TR Duncan #rEZ 2515 (2=0.05).

2 FHRE5SH

2.1 BERHRARIA H X 4 4975 T AL B A R

25 T FIFLI R AT g e 4 398 0 S 29 F /N AL
Bt B e ) e - B R L b B SRR Y B R
FRARHENE A F ) RIS 32 o, 14+ LB
(F 1) 5B—HE ARG, 50 B H, HE AR A
FALPEBIREAR T 4455 B H Ab, oAb b3y 5
YRR ZE S T, T, T, H, H, H, &35 5 3%
TR T 6.6% 9. 4% 12.3% 2.8% 11.3% 14.2%,
IS A () T, H, A A R RN 2. 5
Xof FEAH EL , MERE A iR 22 | + e fLBR R s, DA H,
A BB e ey, B0 BRI N 17.5%.

O R RN R 5 10 e 2 T AN LB AR
fh i 5o —2E—3, L H A B Ad, S50 BRAR 1
/N 24.8% , FLEREERG N 45.4% , T, 5 H, Z (BTG
B ELR HHE—HALL, 5 WA A (A 45

R2 BREMHEETEMIERSSENIME

FIFLIRE A 2 5 57 O 1Y S, S RS P Ak 4 2% o o —
SN LB BEFE— 2D 1, 0 B A BRIV Rl 75
0 2.8% , FLEREE WD 10.0%.
2.2 HERFRARME AR X 4 SR A A

Zo 3 BT RN A A BN A5 Sk B A KR
WiE, LR kA TR AL AR 2 W LR
5 IR LL 75 00 L B TCBR R HE I 348 1 S AN [)
JEHR S T RS R A, P, AR
FE A 280 4 2 1 0 T - 1A AT RIS AR T, %
A RURN R AR 5 1 1) 2 e R FH 8 31 B 25 KO okt
HE3 59 48 1166.6% 1 45.9% , T, \H, \H, &b i 2 4
I T w0 BRI EE N 16.4% (14.3% il
20.7% ,iX 3 M HEE TR EE R L R S, T, 5
X BEAH L, 45 40 2 A 20 R R0 7 2 1) T v 33k
B 2K [ HILBT | 4 BRI E0 & A A
AR AR . 5 A, FHLE, S, AOAT BT RN As i &0
2 A I S T 4 SRR R R PRI,
2 DU DR S48 it A A TR i P R R A £
2.3 BESEHRARMEACIE [T R O A R R R
e iia

W 1 FTs , HERR A B A B - S i A A=
i A GRS TR, HERRE A K
b PR X HEAH L, 3R ) A ) e 22 5 3435 )
i 2 KOF  HERL A H i 2 | IR W AR W i 1
P, LT, A B A e, 40 sk T
M 80.1% \79.0% ; T WM AEM A A HEE -
e A= Y Rk ) AR AL R A R, DL T, A 3 i
T, ST BEAH L3 I 27.6% , H, R T, A BE 22 6] 6 i
FRESBTHS, BB A Yy ik DL T, A3
ferm, T, T, H, H, H, [MJCH &2, SXTIEAE,
T,.T,.T, H, \H, H, b3R5 505 4 = 1 66.0%
66.2% 121. 1% . 66. 0% . 66.2% . 87. 0% ; % H A &b
A SR Y A Y R S A Y 2 S B L

Table 2 Effects of vegetable residue compost returning on soil nutrient content

S OS] HHL £ B ik A R AR
Treatment Organic matter Total N Alkali-hydrolyzable N Available P Available K

(%) (%) (mg - kg™) (mg - kg™") (mg - kg™')

A, S, A, S, A, S, A, S, A, S,

CK 4.78¢c 5.63¢ 0.30b 0.11¢ 140b 106¢ 75.87b 32.38¢ 539.9¢ 533.9d
T, 4.19bc 7.23bc 0.33ab 0.26b 141b 147ab 82.31b 37.74c 602.5d 701.8be
T, 4.35bc 7.58bc 0.42ab 0.29ab 140b 152ab 88.33b 51.32b 717.2¢ 801.4b
T, 6.16ab 8.19ab 0.50a 0.38a 163a 203a 110.70a 77.20a 889.3b 976.3a
H, 5.96b 7.01b 0.40ab 0.19bc 153ab 196a 83.63b 36.29¢ 700.6¢ 601.2¢
H, 6.12ab 7.09ab 0.41ab 0.25b 160a 168ab 86.73b 55.92b 719.2¢ 715.8be
H; 6.98a 8.21a 0.46ab 0.38a 169a 166b 91.38b 36.95¢ 989.7a 920.2b
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Fig.1
microbial biomass C and N.

Ay BB—AEFKAE, # B5 7 A Autumn season of the first year, planting
tomato; S, : ARSI R Spring season of the second year,
planting cucumber. ARl b 3R 7 Ak P ) 25 5 i 3 (P<0.05) Different

letters meant significant difference among treatments at 0.05 level. THE

Effects of vegetable residue compost returning on soil

The same below.

T, T, H, Ab 3R A B I, 4 ) e %0 BE G i 49.1% |
48.8% 51.1%. 55— A, ML, 58 % S, 1Y 1%
AR W A s i N R34 3 1.
2.4 BREEHRARMENC IR T 4 SRS T A5

A SCWFSE T 5 HHEC N PEE AR AR G I 7K A ity

< b
"0 500F ¢ [

DR

Phosphatase (nmol *

%o §300f | de

A

E 2 B RGRMR AN A HXT ST P ) 5 )

B -ﬁﬁﬁ’ﬁ&?ﬁﬁ

B -glucosidase (nmol * g™

MR S A Bl T P Fh T 2 TR SR AR R A
I FE X - A 3 A 14 5 W R B — R RK Tt Ak b
A, Y SR R I PR LA OH AL B R 5R ) AE TR R
26.5% , HAt A HL55 X6} BEAH H A R B N (6] A 4
H, A1 H, 5 X7 BTG b 2 22 5, SO A% b 3 55 0] i 2 5
035 A HENL I FH Ab 2 35 B -0 1 T T 14 0] e
PE5 19.3% ~48.2% , I H, A1, 4540 B 55 X IR 22 57 1y

IREE Z KO o DL T, A0 PRI PE o, B
T Ak 4% AR A FE Ak B A 9 K I il 9 P 3
1= TR DT, A B R i o A W TR A LA
T A, P T, T, 5XFIE2E 5 2 3 il %
W 43.49% F11 60.1%.

WTAE S, H TR % 5 45 Ak A - 8wk R il
TEPERL A, #A R B, SR 560 BEAR L, HE T 34 1 4k
P A SRR S 1 48 0 R e O 1 AR B P
e, BN BB TR 90.8% . B-HHE 1 G 14 T, b3 5
i T IHABAN L, B T, A6, AR A AL B 5 X
TR 25 S5 1 3 S IKBRE RS M L, A H, 38 s T H Ak
FH A3 550} B 5 58.2% Fll 59.4%. S, 4% HE AL iE H
Ab B A sk S AR 0 T T T A S S TR R Bk
TR 23.8% ~71.0% , H 38 T4 — i Ab 38 A I,
LS L 5 T R R | BT B LA
JOR TR B A BT AR, T A W S T v
2.5 BRETHRARMEACIE X A BTG A R A
griopAl|

AT L, 3 A FH A BR80T 2 it A 8T

400p ocK
;* oT,

ST

—_ =
(=3
=J

—_
(=3
[=N
He.
(<]
o

AEEAPIRET E

Peroxidase (nmol * g” + h™)

S N A O
T T T T

Fig.2 Effects of vegetable residue compost returning on soil enzyme activities.
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Table 3 Effects of vegetable residue compost returning on
physilogical index and yield of tomato and cucumber

B3R VSIS S F NP/ 5 R = Ois 7 S
Vegetable ~ Treat- i Root R Single  Yield per
ment  Chlorophyll  activity Photosynthetic ~ fruit plant
content  (pg -+ g !+ rate mass (kg)

(pmol - m™2  (kg)
N

(mg-g™") hh)

i CK 3.01¢ 327.75¢ 13.44¢ 0.102a 1.28¢

Tomato T, 3.07¢ 522.63ab  20.82ab  0.106a 1.36abc
T, 3.35b 490.34¢ 16.64bc  0.107a 1.54ab
T, 3.62a 510.09b  23.75a 0.111a 1.67ab
H, 3.18bc  524.91ab  18.96b 0.103a 1.33be
H, 3.32b 576.99ab  13.82¢ 0.108a 1.37abe
H, 3.56a 636.269a  20.17ab  0.127a 1.69a

# K CK 3.81b 69.52¢ 10.04h 0.168a 1.49¢
Cucumber T, 4.35ab 98.48abc  11.10ab  0.169a 1.60c

T, 4.53ab  104.78ab  12.24ab  0.173a 1.71be
Ty 5.21a 113.39a 13.14a 0.174a 1.90ab
H, 3.95b 75.17¢ 11.39ab  0.171a 1.69bc
H, 4.34ab 78.30bc  12.13ab  0.184a 1.70bc
Hy 4.66ab  110.79a 12.88a 0.192a 2.01a

R R i, B SR T AR RAR R IR RGO A
OB T M AR 7 o R B R TG I Y
Wi S XA LG, T, (T, T, H, (H, H, ZbH &= &
IR T 6.3% .26.9% . 30.5% .3.9% .20.3% .
32.0% , H:i T, T, H, 550 BEAH L = e 36 . 3% 4%
HENE A AL LA N T I &, DL H, AR R
e, TR H 77 o 2yt 8 1 6 BR, 40 J31) s 0ot R
PEE T 34.9% 1 27.5%. 32 A HENE 4 i 2 | 65 55
P AR R AR
2.6 FRICHRARIMENL A T Al A0 TR 35 A R Y
AU

MR 4 AT UL B S BR R HE NT A Ak BT T
HRIEE I S50 0 o B AR S Ve S RDLT,
bR N R RN 17.1% , T, \H, (H, 45 T,
ZEAREE AT, A H, 5% TR L3 7= 2 453k
JIES A T A FHL A T 0 e 7 SR S T U R Y A B
BHIR LA i 41 R & . Horp, nlyA 0 & 2 DL H,
b B F e B0t RSN T 21.8% ; WHER LI LA T, A0 2R
B B ARLLE AR DL T A0 B 55, 5% BB AR L
BT 75.2% . 0] WHERE IR #2335 8 5%
JT s AR AT

X RS E TR B s AT AT LR (R 4)
N Ve Sl T, 4085, R 13.70 mg.kg ™', 2
R TR R AR 49.6% ; HE AT A AL B ) RT3 A
PR R T AR R 22 R, T Ak ak vk HE

R4 BREMFRMEREENERENERRROZ0
Table 4 Effects of vegetable residue compost returning on
nutrient quality of tomato and cucumber

i3 bz Ve AN BRI, AR/
Vegetable Treat-  (mg - kg’l) Soluble sugar 9N o N
ment (%) BHEA B
Sugar to Lycopene/
acid ratio/  free aminon
crude protein acid
Fih CK 13.20b 2.39¢ 3.66d 36.55b
Tomato T, 14.50ab 2.63b 4.76¢ 61.65ab
T, 13.50b 2.75ah 3.86d 64.02a
T, 15.45a 2.88a 5.47a 59.90ab
H, 13.30b 2.74ab 3.91d 60.05ab
H, 14.70ab 2.82ab 4.85bc 49.90ab
H, 15.20a 2.91a 5.39ab 50.45ab
L)1 CK 9.16¢ 1.38b 1.33¢ 230.0a
Cucumber T, 11.30abe 2.68a 1.58cd 220.0a
T, 12.41ab 2.76a 1.68bc 240.0a
T, 13.70a 2.82a 1.88a 230.0a
H,; 9.58¢ 2.97a 1.43de 220.0a
H, 10.78bc 3.01a 1.78abc 230.0a
H, 12.48ab 3.15a 1.9%4a 240.0a

FEAL M = T BN R PR AL ], DL H, b 3wy AT
PEE AR LT, fH, B, Bk H, Sb, & A3
0] R 22 S W 2 5 A% M I A B TG A O 5 2 L PR
5 TC W 2

3 it it

A HLHE IR A Bl 38 1 S g B 10 - S R
e 7 TV P S A /AR A it T T U
ARG 3 MR FMEAR AR 6 M AR &
A FUHERE AT 58 25 4 & A HLB AR 40 &, OF
R AR e 25 T, BG4 198 £L B B Mylavarapu
SIS FIA A AL A R AR a0k 5% 40 R, 14+
B B AL R BE 7, I MR AR £ 8 25 . Shukla %51
I SR 3 ARAYH R s R & B, BE A
Jit FH LN, R AR, KB S R, B
T AL AR R A RCR IS . A 5 45
SR, L P 2 NP AR S ), B
BR AR HE T I8 FH A B 1 A 398 2% T 43 0 45 6] R RIS
11. 9% ~24.8% , FLER B 48 X BEIE T 23.2% ~45.4% ,
A HUTREERL SR % A AN R R BE 4 v, LR
5 HERE A A (R 18 0, P FH 2SR B 5. 32 2 i 2
il EURERFRHEIEAS B 5 3 & 1A WL R 5T
R0 W5 o] EA I A RO A LR
T3 —J7 T HERE NG 0] A S 3R R £
T /N M T AR i R A R T R S W R R
R, TR Bt e T HE I o LA ) S A A e A
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e Y I N AR AR TR AR
RE MR RN, FOT R HES S T gk
R AEE ™ P iyis i, HEAE v & A R i A
B, DRI HE A A L g it 2R 5 v ) L

- et A A e N ARCRE S e R B
B RAAR DL 7P B B SR A A, -
AL e AR A RO, B R S T AT
S e A 3 A= W 2E R, HAR S A W B
FEPEAR O A 0 2R BH , 25 00 | o0 JTN AR o 3 AL 348 1
J& , B A Vi hi AR SRR M) A
T, L it FH e 22 ) Ak B3 SR A B 2 X S5 AT
FRITIFFE 25 SR 102728 5 (L. 3 2 D IR o A v 5 A5 K
G AR I B 0T B R A
B, B A e 35 A3 SRR Y %, HL sk S
A= iR HERE AR AN RUR AL )S S B BT HE
RELAS 5, B8 i ol 2 0 1 e 1 ) st A s T AR R 40
WA EIE R, HLERE Sy A SR o3 ff S AL T R 1Y IE
Yy, A G - HERR RO 5 A B3R 05 AN R G
BEORHEAE A C/N 2050k 22 = 1 F123 ¢ 1, S5F5FFH
b, C/NSEH B HJEAMURS 5 H R AR, b
AT PR AAE B W A BT A R 2 T ek
AR 2E IR 5 A1 | 3 AEAAS P 38 ] oA 3 7 75f A I
FRE 5 T, X AT RE 55 HE AR A S 32 s A RO A
R HESRAR RIS 1A

AR I K B, 6t S B Ak HE A A FH X 5 —2E 1Y
MK T2, FEE PR TR A, i 5
FE 10 CA AT HENE (A8 BILTT o fiff R 2 3700 1Y
SR G A 2 R AR A R
TE 30 C At e a et &, IR e b Gk
— PRI LT HERE b B e 2k LA A 0 A LR 38
WATE R — AR 0 T s ok

S 0k
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