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Effects of Different Crop Straw Returnings on Growth
and Photosynthesis Characteristic of Cucumber

GAO Qinghai, LU Xiaomin,JIA Shuangshuang
(Institute for Applied Microbiology, Anhui Science and Technology University, Bengbu, Anhui 233100, China)

Abstract; With cucumber varieties ‘Jinyou No. 4’ and peanut vine straw,corn straw and rice husk of after 1
year rotten as test materials, the effects of different crops straw returning on growth and photosynthesis
characteristic of cucumber were investigated in protected cultivation. The results showed that: (1) Crop
straw returning not only could significantly increase root activity and leaf nitrate reductase activity of cu-
cumber, but also could improve leaf chlorophyll content, F,/F,, ,®ps; and photosynthetic rate of cucumber
leaves, compared with the control. So light use efficiency of cucumber leaves was increased, net photosyn-
thetic rate significantly enhanced,thereby promoting growth and development of cucumber. (2) The plant
height and stem increased, the fresh and dry weight of cucumber increased,and significantly improved the
yield of cucumber. (3)One of the best straw returning is maize straw returning,its yield reached 5 765. 74
g+ m °,the treatment yields 43. 8% higher than compared with the control;followed by peanut vine straw
returning,rice husk straw returning less effective. We concluded that straw returning promoted root ab-
sorption capacity,significantly improved leaf nitrogen metabolism,light energy use efficiency,net photosyn-
thetic rate of cucumber,so as to promote the growth of the cucumber plant,improve the production,and

the effect of corn straw returning was the best.

s B H:2013-07-06; & B F ¥ 2 H #7: 2013-09-09
EE&TE LA BARESE 4 (1208085QC55) s W RIBHE 2 Be 5| i A A3 4 (ZRC2009250)
EHEBN S TEA977—) T A BB BTN SRR R AR S A B WS . E-mail:gaoqh1977@163. com



2066 [T A i N // M= S 33 4%

Key words: straw returning;cucumber;growth and development;photosynthesis rate

W T AE HOGTR = N AE K& Rl AUE . 5 51
AL 1R it 1 Bk 2 M o AR Ak A 455 I8 R 5 R IS A
AR R S B A W AR R RN R
. Iz g b i R Y AR SR T IR
- B R A O R B R A R 8 it A AT
SRR .

AR SR B AR I 6 A 3 BAE ] B X
SEMm R [ N SRS B IS . BE SR R L A AR A
FH AT DA el 4 8 0 JE AL o, B e R A
LR b1 nt: ZERIND s ¥ R =)
W AE 2 B R AR WK A R AR AR 4,
M 52 85 VE 40 7= o R B0 38  hy AR b T Rp 2 Rk
JEBEGE TR . H AT MR YRS AT IR B A R H i R
ARz ek FIRVE RS AT 20 oK /N E S5 FG
FEOO L S0l AR 0 30 o 18 AN ) 2 A 0 s IA
o B 58 G A I8 HO6F st 2 AR KR B RS2 B 7R
PRI [6] VE Py 5 T 3 1 6T 35 it v JRO'G 65 R P 1Y) 52 g
BLER, O 35 R o8 B A5 A1 0 R AR B iRt 5 %

1 MR T
1.1 KIe st

BNBORHR A AL 4 57 Ml T AR
SRFO AR A PR /o A6 R OK S FF RS 52 K U8
T RUBH B AR P TG REAT 1A I AL 2R
1.2 Rigit

BT 2011 48 11 H ~2012 4 8 H 18 L #Ft
Hop B A A Bk 2 o B el 2058 o) Bh N i AT . bR
= IO R IS T R A 2 ZEMRE R AR IR
KEM—2., HHFR,0~30 cm + 5B AL VE T
AL & iy 15,56 g « kg ' R 2.2
FMM0.84.1.02 F19.35 g« kg !, Ml 4 . ik
WO R & Ry o 100 22,36, 32,115, 76 mg
« kg ',pH K 7.15, 2011 4E 11 A% 1 EJE
B EAED T F ST 0 (RS2 A HD K BEAE 5
~10 em,12 7 HGRE A LK 30 em, 5 40
cm (Y18, FF 5 5 R BEAE DA AT P8 T b A
#4410 000 kg/hm? ;4 667 m* T A & 4 85 R
4% 80 kg AR AR 30 kg, fi MRS AT AT o i,
XTREALFR AR 667 m* Z i AE AL 10 kg, Ffif5 4T
TR, fe fo 4 8 5 2 28 28 19 i 1w 23 0l Dy 50
em X 10 em, KUK PEE B4 . 8)NT 2012 4F 2
A5 HEEM L R 2 g i — O I S P /N — 0

JRGH T 3 H 20 H @M 28 b 4 B BT
FH ()45 B, I 03B 0 — 3. iR ki 4 S b B
My CKORFS A Ty (FEAFEFF IR HD T, (KK
FEAFE HD A T, (R 528 HD . AL 3 R E
S BEHL X ALHES] N TE RN 24 m® . 43 00 R
SEAE 20 A1 40 d B AT A2 BRAR BR A9 I0 A2 L BAR A
¥y 3 BRI .
1.3 fBHRAE
1.3.1 #kefZER GAHLHPEYLIER 10 Ririd.
BB 7 dME 1Bk L ZERL A3 e SR . B IR
W iy (B2 3 1 25 H S Bk e T H ARG B R 220K
R, 2R T A s RO T 7
1.3.2 HEMTEE 7EEE 60 d Wy i HUR Bk
b HB TR R Ay B OB e R O SRR . AR
Ji A AR AR R A A FE R L A 80 CHHE
TAR 2 d, d5 5 B FR o T 3 9 0 S .
1.3.3 HMEZRXESH MRS ERHSK
JEEE AT EN Y A S HCR A E Li-COR 2
H] A2 7 19 Li-6400 #5200 G 7E I & & ge k17 0
. AFRBITEE R 20 F0 40 d BHEAS/NX B 6 BEA 1L
T KBS AR, B LECE 2 R oigert it AT
JeE S E W E B R 9:30~10:30, )it il
EEE N (820 £10) pmol « m* « s 'L E R
(28.0%+2.0) C,
1.3.4 %kBE F, F..F. .F. %935
FMS-2 fik i il X 98 640 o o 43 59 76 %2 Af 20 Al
40 d B3 O AR R 3058 3 R i E AT 0 e o
I IE Y 30 min 5. 5E Fo JF Fo & PSR G
b2k R FO/Fo RIGHENR T E F'F. F. %
SR LA ROE Oy H AR (F, —FO/F,)
T J6TE B R 98 6 S BRI E 2 0L SCEkt Y
1.3.5 REBFHAMBBREFEESEEE &N
i 3 i il CONTRO) 97 1 00 7 R PO R 12, R R 8 0 0
KA TTC W, Bk S BG4 Wik, W m
] 76 5E 4B 20 F1 40 d,
1.4 HiEAIE

DL B B AN AL 335 0 3 IR A, R ] Excel
2007 Fi1 SPSS 13. 0 B4 % B4l i 47 437

2 AR5

2.1 AEMEMBFTEANERGHERKBZMN
2.1.1 #REFMER B AT AR X



10 9 v T O S S [F) AR WS AT 3 FH O 3t B I A G RO e A 1 5 i 2067

BN R = R 2R3 A A R R B s e AR T
P ALY 2R . 7R B I AE KT O W] RS AT 8
FH 4 38 X6 B I 179 R v 5 ) 22 S AN K {BLTE 5 8 52 i)
2SR IR LL T, AR FR A B R B R (172.5 em) [
X BEAL B 13,300, A AT 2SI AR ks B
Ho T, kb PR B 254 (0. 65 cm) X BB B 16, 1%,
H UG 156 B A ) 288 BB 1% il AT 3 R 38 ) T 5t B I
A AR S I DL OK R A 8 H A2 2F 2 R A 4K Y 20O B
R

2.1.2 BHEMTE WL 1ATUED. &HTEH
Ak B i JRAE ke b SRR 7S 174 A W) B LU AR I T
HRAG AN [F) B2 BE 1 s HLK 238 1) 1 3 /KO s A [R] A
FF ik A B 42 2F ROR A BT 22 5 R O T, 4b
Mim, Ty Wz Ty Fefl, Hor, T, kb 388 I #
b2 w1 N e N S R A P
BT 65.60%.74.57 % 59.21% .44. 13 % ; &% 4= W
S AR T b b R T A ) RO B R A% b PR
[i) S 55 %) Be ] ¥ 368 3 g 25 2% SOk F- (P<<0. 05),
I LA b b 35 T 55 B 0y e AS 0% B T, AL 3R AR X IR
] 3425 SR B (P>>0. 05), A I, 5% A [ #5 #F

i FH RE 8 02 308 3 I A A= G 38 b 5 43 FHAR A8 AR
Yy BAL IR DUAR B T, (CRORRS FF IR D RIUR B
2.2 AEEDEFEHIMNENRRE I
B8 E g i 1 R B2 M

1 P& 2 R A [ W 8 ik B3k W] LU S0
P e it B A AR RIS 7 AR T I A A AR
L B T B B A R A i i S M EOR [ R
R HECR A T 22 5 B4R Ry T,>T,
>T,>CK AU, H, T, Zh AR R 15 )78
SERE 20 d B HOXT IR B AR T 32,50 JE R E A T
HARAL PR, T, b5 X B 22 %R B 35 FE 5 AE 40 d
ff, T, PR ORI AR 35 5 T, . T, 5 XYy
T xR, T, A3 8 N R il BRI i 5 15 P
FESEHL 20 d B OO B 4R v T 32.6 %0, T, T,
BER T M 40 drf, T, A1 T, #FiLH
A0 3 I R R IS i T O P A AR S 3 T B (B
T, SO TKEEZER. Bl A FEFSFE
A 3 AN [v) 2 b B R 1 BN AR AR ) A A
W2 3 S5 1 U HR T, AL PRSCR B

-+ CK =1 -1, o T,
200 0.8
180
160
g g 0.7
= 140 =
(3
iz .20 51
#2120 ZE 06
= s
£ 100 w%
= =)
~ £ T
80 205 I
60
40 0.4
5 12 19 26 33 5 12 19 26 33
RPN RN EPNE
The day after transplanting/d The day after transplanting/d
L1 AS RIS R Ak BHE R 6 T Ak v o0 2508 7 32 T
Fig. 1 Effects of different straw returning treatments on plant height and stem diameter in cucumber
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Table 1  Effects of different straw returning treatments on plant biomass in cucumber/(g ¢« plant ')
PGP Hhy b e T M bR T R ff WETE
Treatment Shoot fresh weight Shoot dry weight Root fresh weight Root dry weight
CK 625.44+12.32d 38.46=+1. 36b 20.4240. 83¢ 3.8340.13d
T 960.72+9. 43b 56.35+3.42b 29.6441. 24a 5.16+0.18b
T, 1035.71+19. 15a 67.14+3.67a 32.51+1.61a 5.52+0. 24a
T 652.32+8. 21c 42.9242. 14b 25.86+1.15b 4.24+0.19c

T« R BB JE A ) 7 B 38R 22 5 8 3 (P<C0..05) 5 T[],

Note: Different letters following the data in the same column meant significant difference at 0. 05 levels; The same as below.
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