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I3 VTAHE DR (31°707 N, 118°37" E) FiAl 10 4 1%
Jiti 0 S b R, 398 28 AU Sk 8 R A K BE Nt
SR B KM P A AR A TR ( Cucumis melo L), & 1 B
FEE R AR R, B R R 60% ~T0% . RFEIRE
A0 ~20 cm,FEHLZE 8 1 m x I m WFETT,
BRAKAE B AR T N SR A R IR AR S B A1 HORAR )
R KRGS E L 5 mm 0 & H . it
1 pH 4.0, 5% 0.64 mS em ™', £ 7% 15. 21
g kgfl R 2. 31g kg’] VB A 280. 1 mg kg’] , Tl
AE170.2 mg kg ', AFE 1.31 gem BRI 2. 64
gkg™',

PR A ML W RE o ) R BB 22 B (Lolium perenne

L. ) JKFE (Oryza sativa L. ) 5 FF 1 B9 X5 26
22 BR FUL R AR B4 T R R AL, K R b AT RIS 26 R
F 2 R0E M B D VLA O SR, PR A2 B RK R FS AT
WG, B K EE/NT 2 em, WS FEWIT IS By E i 5
mm i, AR AR ARG R 2k 2R A E
F C/N W1,

32 5 32 0 35 K ( Cucumis sativus Linn. ) |, 5 Fp
TR 4 T, KT A R Be BTAE ST I E .
AERETOR SR E #,2011 4F 4 F 27 H R 8K
7B TR IR A bR 2 S SR
W, R A R Ho g A T I B N R R
L

®1 BEE KEEFICEAMNEKR.£RSER C/N

Table 1 Total N,total C content and C/N ratio of ryegrass,rice straw and chick manure

£ HL4 K Organic material 40 Total ¢ (g kg™") 4% Total N (g kg™") C/N
FG ¥ RS 450. 1 9. 64 46. 69

W RG 431.0 11. 41 37.77

X3 CM 338. 1 20. 12 16. 80

RS:Rice straw; RG : Ryegrass; CM ; Chicken manure

1.2 Rt

ARG LR F 11 AL AWK AR HLY
BECCK,) VKRB AT HLY R CK, ) | 7K 23 53 s
KA FEFF(RS) (B F(RG) FIXgZE (CM) , A L
YR RS9 L EM 1% 3% fl 7% .

ARG T 2011 4F 4 5 10 H7ERE N # 17,
FREC 4 kg 33 5 mm i (9 + 58 T 50k RE I #1050
BORIMAE LY R IR G5 a5 T B T (E
17 em x 22 em) BN 3 RE K L
9 B, Bk CK, b, 2% 4b BRI i A Rk =i,
SRRL R BT AR 1, B P 15 Ao WK S RS BORE , D
3 pH L F R SRR R A A S AS A
TR AR & o WURE S, 3T JF SR IS 0 A AR
1.5 em BIHEARAL, HEBR K 43, A SRV 1, F- U HBORE
PER WU < A = A L S e N LR 3 S W VN
B, FRUCHE T IR SRR o, B R B B AR A AR —
Fony i 1 bR, BEAT IE H A IS AR R EE B IR A R
I E AR JE 5 4.9 .12.15 18 .21 .24 29 Fi1 32 K
NIDRER W) 7 =N a1 ol ) o S W IN TS
Je I 7 4
1.3 WEFE

+4 pH (/K £ 2.5:1) % | DMP-2 pH i}
(Quark Ltd,China) ll5g , SR EC(/K+H 5:1)F%
Fi e 5 R4 (KangYi Corp. , China) Jl 5 , Eh {E R 1]

DMP-2 mV 3t (Quark Ltd, China) EL#% % , £ HL oK
K RS B AR A i 1 D 2, 4 BCR TP il T IR
M5z ,S0;" Frft (KA 5:1) R AE T @i (DI-
ONEX DX-500, America) Jll & ,NH,” — N 1 NO,; - N
&R San + + 2% 22 8 4 M7 X ( Skalar, Breda,
Netherlands ) Jll] 52 .
1.4 ¥iE4biE

s ab B SR ] SPSS 13,0 B4 i 47 T 22 70 B
(one-way ANOVA) ,¥% H Duncan #1725 5B &M
K 5

2 4 R

2.1 t# Eh,pH 1 EC HEHK

MFE2 LA LK 15 d 45 40 3 + 58 Eh B
B FFE, 5 CK, Ab (3810 mV) M LL, ik 3 5 ¥ 1
25 (p < 0.05), {UHEK, NIA LY R CK, 4b
B Eh F2% 116, 1 mV, 3 & T4 A LR L 21 (p
< 0.05), % RS, (70.2 mV) fl CM,, (85.2 mV)
AEERAL  HAAT ML R B 438 Eh Y% 0 mV LS
B R 1= 3 U o N ST 7/ S B i = 1 W/
i CM > RS > RG nya#h, H A YL A in i 1Y
B B
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Table 2 Physical and chemical properties of the soils in different treatments after 15 d of flooding

pr— AL S L L S A A TR AR
: Eh pH EC NH; -N NO; -N S02-
Treatment

(mV) (mS em™") (mgkg™") (mgkg™") (gkg™)
CK, 381.0 = 3.8a%  4.15+0.06g 0.61 £0.03a 236.2 £13.0be¢  197.0 =18.9a 2.61 0. 18a
CK; 116.1 = 3.6b 4.64 £0.07f 0.42 £0.02cd 157.1 +23. 1def  83.8 = 7.2b 1.70 0. 15b
RS,,, 70.2 +£28. 8¢ 5.12 £0.25e 0.36 £0.02d 107.1 £ 41. 1f 3.55+ 0.7c 1.86 +0. 30ab
RS54, -63.3 £31.7e 5.54 +0. 16d 0.34 +0.05d 144.3 +24. 9ef 2.61+ 0.3c¢ 1.89 +0.91ab
RS,y —108.1 +14.7f 5.91 +0. 10c 0.36 +0.03d 147. 0 = 66. 8ef 2.52+ 0.3c 1.53 0. 60b
RG,, -60.4 £10. le 5.70 £0.20cd 0.41 £0. 02cd 190. 4 +39. 2cde 2.61 + 0.3c 1.33 +£0.35b
RGyy, - 138.4 +£13.5f 6.19 £0.09b 0.44 £0. 03¢ 212.2+ 5.8b 2.71+ 0.2c 1.31 0. 60b
RG,,, —149.2 +12. 8f 6.88 +0.05a 0.55 +0.02b 257. 1+ 37.4b 2.80 + 0.0c 1.38 0. 19D
CM,,, 85.2 +19. 3¢ 5.26 +0.20e 0.40 £0.03cd 213.2 = 8.4bed 4.63+ 2.5¢ 1.72 £0.26b
CM,y, -29.7x 6.7d 6.19 £0.27h 0.47 £0. 02be 259.3+17.4b 2.61 + 0.3c 1.97 0. 08ab
CM,,, —115.1 +£26. 6f 6.95 +0. 09a 0.51 +0.03b 354.0+26. 8a 3.55+ 0.7c 1.53 £0.05b

1) CKy e AN KA G A PP #F No flooding and no organic material application; CK,: H # 7K A 7 il A5 L4 #} Flooding only; RS: f#f & Rice
straw ; RG : B4 32 55 Ryegrass; CM : 4% 2§ Chicken manure;1% 3% 11 7% A3 ML RS 443 5 0 - F14 1% 3% F11 7% Organic material was amended
at a rate of 1% ,3% and 7% of the soil in pot (in weight). | [d] The same below. 2) FEYJ{E £ brufE 22 . [ —41) o JoAH 6] 20 36 7 A B ) 22 5 I 2%

(p <0.05) Means + standard error. Different letters in the same column indicated significant difference among different treatments at 0. 05 level

SRR R AL FR S 3 pH BERB (X 2), 5
CK, #bFR (4. 15) A kb, CK, 4B + 3% pH 153 4. 64,
BINA PR & A B pH X0 T 5. 0, HARfb iR
BE AT LA L S 0 A 0 15 I 3G R TR — S A g%
FF, - pH AN R R EM AR KR ES. A
HLYPELES I 1% i), RG 4b 38 + 58 pH &g & & F
RS 1 CM £ (p <0.05) . A HLYRLEH 4 3%
Al 7% B ,RG Al CM 4b B+ 3¢ pH L EF 27 (p >
0.05) (H¥ W3 m T RS 43 (p <0.05) , M X4
Fr&m, 13 pH 5 Eh 24 B MM EER (R =
0.82,p <0.001), T3 T )5, KA+ 1% pH
Y0l B R, CK, A PR R = 4. 4 (B A HLY R FATS
T 5.0, RS A1 CM = Fs 0 i 4b 38 4- 1% pH {5 K T
A BE, 77 RG AL JC R 28 4k

M2 Al WK A ¥R 15 d Bk 3 EC, 5
CK, ZbFE(0.61 mS em ') MM, 5 5 B F M2 T (p
<0.05) . Bk RG,, #l CM,,, ZbERAN U8 INA L)AL 45
AhERE CK, AbFH(0.42 mS em ') 4 EC TG I 3 2%
S(p>0.05), AHULYRIE NG H 1% 3% 7% ,RS
AbBE 43 EC I AR AL, R R 7E 0.35 mS em ' i
RG 1 CM 2 TFt et . +HIEHKIE )5, CK, b
PRFEASAS A A WL kb BE 41 BEC 3% T,
KM K CM > RG > RS (£3), HEEA YW R

BRI 3E K, RG,,, AT CM,,, &b 343 51 55 35 0. 83
F10.91 mS em ™', 2 @& T oK kb BT + ¢ EC (B
(0.64 mSem ™),
2.2 TEESAHESENMRBRAETL

1% 2 Al H, SRR R A 20 (280. 1 mg kg ™) A,
CK, F1 CK, &b ¥ 45 % B& %= 236.2 mg kg ' F1 157.1
mg kg ™', BRIEFANEE 15 d, ISR SR RA N
RIS FHENA B2 5 (R 2) . F—ima &0
T ,CM b+ e S A & it = T RG R RS, A ALY R
VR B K, S A A i R, M, b3 A 354.0
mg kg ™' HIEHEKTE TG B CK, A+ B A S
BT AR AL, oAt b 3R 4 B AR R A O] AR Ak
(%3). SWHEMARETR(170.2 mg kg™ ) M, CK,
KT A S RN AT TH G, I ) 197.0 mg kg K
15 A g 35 R AIG  HEAF A AU i, CK, A B %8 83.8
mg kg ™' IRIA DL RHK A AL IS 2 5.0 mg kg ™' LA
T, RIEMS A S =IO EA LY R R A A
BEXES(p>0.05), HHEHKTE,CK, fl CK, Zb3f +
R AS A — R R M, 0N R & 164.2 mg kg™ I
61.9 mg kg ™", DL R FE 4 HERN S AU A
T+, RS.RG I CM Ab 3 43 5] 35 5] 4.96 ~ 9.91
mg kg ™' 6.16 ~7.09 mg kg "' F110.73 ~16. 11 mg kg ™', 4
A PR 2 (8] TC i 3 PE 22 5 (P >0.05) (%3),
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Table 3  Physical and chemical properties of the soils in different treatments after drainage
L5 2% EC HASR NHS - N MAA NOS - N B iR
AT Treatment pH

(mS em™") (mgkg™) (mgkg™") S0;” (gks™")
CK, 4.16 0. 06f 0.49 +£0. O4efg 192.1 £17.0de 164.2 +7.3a 2.26 0. 15ab
CK, 4.40 0. 04e 0.42 £0.00g 148.2 = 9. 6ef 61.90 +7.2b 1.77 £0. 25bed
RS, 5.01 £0.05d 0.44 £0.01fg 129.2 + 9.9f 9.91 5. 2¢ 2.04 +0. 30abed
RS,,, 5.22 +0.13cd 0.44 £0. 02fg 115.0 = 11.5f 4.96 £1. 1c 1.98 £0. 22abe
RS, 5.34 0. 14¢ 0.55 +0.01de 160.0 = 17. Sef 5.13 0. 8¢ 1.72 £0. 14cd
RG 4, 5.19 £0.03cd 0.51 £0. 08ef 191. 1 +£33. 8de 6.35+0.7¢ 1.74 £0. 41bed
RG,, 5.17 £0.23cd 0.57 £0. 05de 238.2 +£10. 4cd 6.16 £0. 5¢ 1.67 £0. 34d
RG,,, 5.18 £0. 12¢d 0.83 +0. 04b 232.4 £47. 6¢d 7.09 £1.9¢ 2.13 £0. 24abe
CM,y, 5.22 +0.03cd 0.60 £0. 05de 219.1 £14. 2cd 16. 11 £8. 0c 1.85 £0. 06bed
CM,,, 5.96 +0.12b 0.71 £0. 06¢ 250.2 £50. 5¢ 12. 11 4. 3¢ 2.32 £0. 34ab
CM,y, 6.53 +0.17a 0.91 £0. 06a 334.3 £12.7b 10.73 £2.9¢ 2.53 £0.59%a

SRR BLRRAR (2. 80 g kg ") MILL B CK, b3
(2.61 g kg ')A, WEKALFE 15 d H IR BRIR & 1y
BE T MT2.0gkeg (F£2), SWHERTHE
AN R 0 02, WK U A ALY kb BE AT CK, A0 3 -
BN SRR EZER(p > 0.05), HTEL
Z A 22 5B K, O 22 43 M R WY, A HIL R R 2 A
X RR EE LR EX W (p > 0.05) ,{HLL RG
RE PR AR (1.31 ~1.38 g kg ™), H:¥k Iy RS (1.53 ~
1.89 g kg ")FICM (1.53 ~1.97 g kg ') ab¥, +
e HEK I T /5, CK, Ab B+ SR R AR & b 28 F %,
CK, b HAHXS Fo i , AL R B T s, 5
WK 15 d J5 AL, RS RG 1 CM b F - 38 55 R AR &
MRS T 4.8% ~12.4% 27.5% ~ 54.3% Fi
7.6% ~65.4% (F3),

2.3 ERKBERFE

PN IR AN K B (B i R BRI A = i
JE) FwokE (B 1 fk 4) ,CK, 4b 3+ B Fl oA 1
TR KR BUAR 22, 7= B IR (5. 54 g pot ') o CK,
Ab 3R TR i I BRI A = R i B B S T CK
AP, {H B I A A AT AR AR 2%, 7 ' W AN 33061
g pOt lo

55 CK, AbFAH L, 489 7KW A AL AL b 2 5
BNKH MmN AR M &N A B E
(B 1 ME4), BAKLAHE, R RS, fl CM,,
AEFRAL £ A ALY R Ak 3 IR SR e e T
CK, #1 CK, 4b 3 | RG kbR F I 4T T RS F1 CM gh 3,
HA Ll RG,, A1 RG,,, 4b 8 K 7= & e (49 91k 3

172.2 F1202.3 g pot™" ) , BiZ L FH 2 H(p >
0.05) ,H:k K RS, 4bFH (143.3 g pot™') . CM,, 4b
FE(125.2 g pot ") Fl RG,, 4b¥E (125.2 g pot™ '),
FE B AN SETR N 8 N 7% I, 3 A A2 3 8 KK A
FE R L RS, FI CM,, Ab BRI & R 15. 51
g pot ' F123.03 g pot™ ',

£4 ARSEEN>E

Table 4 Yields of cucumber in different treatments

4k B BN 4k
Treatment Cucumber yield (g pot™")
CK, 5.5+ 9.6e
CK, 33.6 +£32. 1de
RS, 143.3 £30.5h
RS, 81.8 +24.9¢d
RS, 15.5 £18.9e
RGyy, 172.2 £32.7ab
RG,, 202.3 £32. 8a
RG,, 126. 4 +18. 4be
CM,,, 125.2 +21. 4be
CM,,, 59.1 +34.7de
CM,,, 23.0 £ 16. 3e
3 97 ®

SEBR A A 7 R Bt i S B AR K B A
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Fig. 1  Plant height,leaf number and the third leaf length of cucumber in different treatments

4 SR P00 9 K s 1 K R 0 D vk (EL R T
TR AR A e 2 U5 2 2% T S
ZHWA . AT, ik 15 d, RS A
Bk 83.8 mg kg, H pH R F 4.5 (F£2)
— IS FUM K 0T N R BB A A 25 I T 3
TR B SR BRI BRI ER
L2 W KR A LR AL BE 15 d 5, B AR
FEALT 5.0 mg kg™, pH KT 5.0, [ B 4 AR AR
FEA EC {H th B3 A%, X — 25 R 5 |RATE W5
FAR A — 2 BRI A KBk E i
ARVRINAS B R (I A 55 RIS 2R B 7% 1 b
) TR 3077 ik 2 45 T AR W K R A L4 kb
B K AN A L R Ak B e ET L SR T W
RIS HL AR 38 B 38 J5 7 12 AT A 2k ok B GR
5 it 5 3 b - 458

WK S T S T 25 R B IR AR 4 B T I
5L, T U A R Y R IR Ak R IR I Ak B
AR A H,S S T 2 5w - 9 5 T 1 5K
BRENE R, A 3 B A JUER B AR 7 1
S, ARBFFC ALY R R SR

MR R (R 2), X TR FEMAT R, B
B o A IR AR R A, 5 7 AR W
IREEPEA HLER" W6 K 4% 2 T B 1 B 5 11 3 J5 35
(£2), BARWEKIS dJ5 B INAA HLY R A0 2R - 158
SRS RLREELF (BWIETF 5.0 mgkg™') 1
R R AR A 25 B A pH A 4 g 2 B2 1 LR 22 e o 3t
B (£2) o WENKHR R E , B R AR
IAF TR AL ARG FE AL B, R RSN N 1% ~3%
A 5 I B e (172.2 ~202.3 ¢ pot_I Yo WL, %
JH 3R Ji J7 ¥ 20 R IR Ak 150t 8 55l - g, R 2 R
AR ABAESEBRAO A T, SR 8 U7 T R
B Al T it i SR L 8 I B 5 ) 2 IR A ALY KL Y
RBUBAS o ol T A R SR A R R A
£ N A e (] o ol T BRI A O 30 R RHAR X R B
M, MAVEYREAT A& & 260, W2 04 )
ALV NI T Gy S L S T B R 0 B ) | B
FEWE K BARABMS oI IR RIS A e s L0
pH ,{H 3% EC FIai AR & S i Jhs (% 3) , B
IR HE T, P R (K 1 M5k 4) 0 XSFEERA S
WA Z IR 1A, 185 A 25 P A 2 R0 i 4
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sEd 4w Hob A AT RE SR PR RN E &
B Y 1 AU, 5 W 5 S S, AR R 18 SRR AR R
BRSO RE XS SRR . SR
A FEAR LE, B RS IR R 1% 1 Ab BB I i A
WE AT REAR (LR B 143 ¢ 47, W3 T X AL
L, DR R R A5 R AT A 0 R AR AT R
FH 18 Ak 18 i 5% 35 b, 88 1% 0 R 38 5 — AR I Y
it , I H A ) G R K R A R R R A, Gk B g B
AR T — R Y R ROCR S IR R R B R AL
FIH B A 3 — 2 5T

ABETE T, A ALY REES i 3O, WK AT
e Eh {EBUR (R 2) 0 R A, R B
AP T R AR ) o 1 BT A 3 A Y s . (3L B R
KRk F A AR S N 2 3G A B AR
PEERAK 385 . ALY R & 7% it
BT i 3T B R A X 28 4 T AR
LT KA (1 Fk 4) =i X3
FH B e 1 — 6 A Y5 R L 2 R i 43 JE v g 4 o
BRAA TR & R K BIR T 2 om, (B
K15 d IFANRE 58 42 A , R H it FH IR ) T 3 TUAR
R E S B, PR A LR B+ 4
HOE A LB & i 2, U R R L ROSR
SrHYRE TGN, 5 AE AR R AR S A A A T e S
U ) (A S S P T 7 R (S o
JIESEOIRY/E S ke S NN EL N e = s
TR A B B S - R R R, R 5 S
Ak

(A TE =AY 2 B K OR A AL A T A
B A 20k 25 B 1 i % 2+ EAR 2R SO; T LK 15 d
JEL &AL R PR SOTT R T 1.3 g kg (F
2)JF H - HEHE K TS SRR AR O i A R
w5, H opH FEAR (3R 3) o 4r 7 5 I Al e AE T34 5L 4%
TR BB AR L R S 5 L g Ay Fe’  Mn" |
In’ SR E T A B ALY IR &
JB AL A, B A R AR . i TR E B
R BRI+ HEE A SOR B 9 K I i 25 BR
e S - B B 0 R AR, B Lk R R AR P R R
J A SRS B RACR W ZIR AT

4 4 ik
ARG, o KO R B R B

S Hi A HE R B i A AR DR R A AR B T K TR
A FL B I 9 00 R BT BE 8 5 & K BRI A A,

P e e pH A R R B AL Bt b e - 4 . AR
PG e A B AL B T FF = BERE L3 Rl
A PR L R A BB R OR R B, R R IR, R
B2 o A HUPPRHER IR 3 R, I A I3 e i BOTR
SRR T, VS0 R R R X 3 BT e AR
PR

& % x #
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Abstract

Consecutive vegetable cultivation in greenhouse easily induces soil acidification or salinization and serious

soil-borne diseases,which considerably affects sustainable development of the vegetable production. It is of great urgency to

develop some effective techniques and methods to improve degraded vegetable soils. A pot experiment was conducted for

comparative study on effects of the application of rice straw (RS) ,ryegrass (RG) and chicken manure (CM) at different

rates (1% ,3% and 7% , of the soil in pot) coupled with or without flooding for 15 days on degraded vegetable

soil. Compared to CK,(no manure and no flooding) and CK,( flooding only) , the practices accelerated decline of soil Eh

effectively eliminate accumulated NO, ,lowered the content of SO} and increased soil pH. The effect became more signifi-

cant with the increasing application rate of organic manure. In the ameliorated soils, except for soils applied with 7% of RS

or CM, cucumber was better in growth and yield than in CK, and CK,. In terms of soil ameliorating effect,the organic ma-

nures show a decreasing order of RG > RS > CM. However, more organic manure does not necessarily improve cucumber

in growth or yield.
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