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FHE: L ER3 5 FIN(Cucumis sativus) AR AT F, KA T AR 0383, AAR T R AR A #E Aot BIFH
7 AT B R E FINUAE A BB E ey oh, R A ()R EET AR EERE NGRSt @R, 2HR
BEIRAED, 2R NF TR AR EEK, Q) HxtRAgk, BARFFEETERNT R O TEELTLE TR, 2714
FalbILRA 257, S RERINT R 695 A% (P). AILFE(G). I COMRE(C)Fr kit F(T) ¥ REIKT AR,
2R F 5 ToRAER, SRk, BB EFMREE T 2Rt h FARRLI (PSIDIE AT ERNPQ EAZE. 3K
HAE L FRGERT R GTEREG A, AB(MDA)AE KT oREHE, BAMYHALH(SOD). L/ MEE
(POD)foit B A B (CAT)E MR 2 5 T8, % Lifd, KA RA P4 AR TAE K, BEZINRAE S, &
IRAEALK, BB EE TR S ERTH TARZEO S S RRAMNEE R, BIAMDAS B R ZIE AT 8 etk A, 25

SRR P E B —,
KBRIR: AEE; N LSRR L AALEEE

I EH R G it Rgiit, E sk 2 53R E RO FE
K& 2R HEK E60% LA (http://data.stats.gov.
cn/easyquery.htm?cn=CO01), T &4 = kA
ROFIH BEoK, HSEAREEFEKE R, $EE7K A H
R P K BRI AE . R R T K Bt AL Rl
IR o TR, FE A B R HE (e R A
1997). 5 #EBE(Sissoko52013; 4R 1E2015),
JRyF AR DX B (LI & 55 2013) 55 5 K HEME 7 2
BTN, X7 T R4 TR &
&R, — R WSS, BRI TR,
B A/ 73R 6, $& K 0 F) 253 (251452009, 22
HkHEEE2006; XK 1EE5E2009), EALGE YA TR,
D TCAR AR (IVEREE2008); R R BEE IR
ARG, HE R BRG], i i R R R 7K JE R FH 2
2 (ATRZE2013; AL AEAE2005; FIkiT262010).

3 JN(Cucumis sativus){FENTEARRT 1) 32 25
AR 2 —, FEIKE K H X 7K 73R 0 b B sk
IATHIBIE T 45 SRR WY, A8 B 3 E VT DA 25 2 v 3
JAIRRTE S JeEthRe. KOPHBEEGES L
S XPEERAE2016; XA EF2014), (HIL R A 5] #E
AN PR BEIE PEARAIEATE R . AR IE T B
I AR B E T T iR AR AR, TR AR
HAE I INs, Sl R R (T 40452013;
KJHAF2013; HEITAE2014; F80KAF2013; (E£5%
2015), TAE 3R ERILAAFR WARIE . P, A
56 DLB TONAIE FE 0 5, A8 H O il % B 1 T 1R
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1 RIEH R

RIGH RN B N Cucumis sativus L) R3S,
2 Rt

I AE L AR ARV R 2R B8 I 35 H iR
ENREAT. 201341 H26 HAEH10 cm>12 cmE 37
PRIEME T, 3T 16 HEH, 6 H 20 Rk, XUT #ed,
KATEE 9120 em, /MTEEH30 em, BEEE 30 cm;
By kKo Ml F i #, /N X E] R EES0 cm 2B K}
o PIATHE MR B3R REE, WS B, iR
T TEATOGT 3 g v T X, A8 B HE S o PR T
3, R R SR TR v v TR] — AR B U ) AR,
5 KA AT, o0 W e R A0 3R vm v A v ] —
s % HE(CKO) M FH A 3 AR A« B R H 58
ABENLIX vl B e O N A Hl Y
HF, B3R EE . BEKEMRARM,(m’)=
rpsh0.(q,—q,)/n it (255 B 552005), Xkt 15

ks 2017-05-22  fEE  2017-09-22
BRI EFAREFEEG1471918) L AE HARRER S
(ZR2013CMOO8)FI Ll 4348 Al 5 KN FH B ARG B 00 E (5
WA H3[2016]36 ).
* JL[FEE A (B-mail: Ibroom@163.com; gslqm@sdau.edu.cn).
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Fig.1 Environmental conditions in solar greenhouse
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Fig.2 Effects of drip irrigations on growth indices of cucumber
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Fig.3 Effects of drip irrigations on root activity

of cucumber
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Fig.4 Effects of drip irrigations on yield of cucumber
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Table 1 Effects of drip irrigations on pigments in cucumber leaves

A B -1
2 E/m .
Qb FR E gg 4% alb
4t %a gD K &
PO 1.628+0.028° 0.429+0.009° 0.555+0.015° 3.792+0.018"
T 1.67940.008" 0.44740.002" 0.614+0.001° 3.758+0.016™
J3 M 1.96620.020° 0.527+0.007" 0.644+0.008" 3.731+0.017°
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Fig.5 Effects of drip irrigations on photosynthetic gas exchange parameters of cucumber leaves
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Table 2 Effects of drip irrigations on chlorophyll fluorescence parameters of cucumber leaves

Qb FJF, - 9 NPQ ETR
it 0.832+0.009* 0.537+0.060° 0.78620.068" 0.542+0.134° 180.33+20.11°
L HE 0.827+0.007° 0.504+0.052* 0.797+0.049® 0.761£0.215° 169.41+17.40™
R e 0.830+0.007° 0.451%0.083" 0.694+0.097° 0.779+0.283" 151.37+27.84°
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M SOD. PODFICAT KT 45 5 & 42 =, Hop
R0 VE 1) i B I P 3 R T A B . A BT
R, 22 B T VAN 3 ARG VT B NI (R SO DY 4
AN T 10.3%F171.4%, PODIE M43 Bk hn 7

5.8%M133.9%, CATE M43 A3 N 1 17.9%F134.8%,
W PR AR 78 i T 5 SRR B AR T E Y
155, SN TR BE TR IR W TR
B BE 3 5%, AT IRk 4 H T 1 5 I 51 1) B I
A, X AT RE S R 5 0 1) B B L PR
Z

1 5
KT FEREIE H A A I EE B R 1 K 3R, 7K 5%

A (AR A RE B S 52 M R A2 ) A KR P AT AR B R
TR HESE TR RIE /), EEL5%(2016). X




2002 T A P22 IR

FER AT AR 52

. .
10 10+ 107 102 10! 1
B 8] /s

K6 OJIPFRHELL i 2%
Fig.6 OJIP normalized curve
O: WHAFAR D5 J: 2 msBAHXS 5E6; 1: 30 mshf A5 6; P:
AR G IEEAR -

0.008

e

0.007F

HHo

0.006

0.005

T
\—io

0.004

0.003

MDA &/umol- g’

0.002

0.001

0

X B LR SRR
P17 e 7T 200 3 U MDA 2 & A5
Fig.7 Effects of drip irrigations on MDA content in cucumber

leaves

S PREE(2016) IR 7T 3 B AC B I R R e B & 42
B TR RIE 1, SRS RME. MR RA
K- A5 11 K M (Rellan-AlvarezZ52016), 28 2 i#E 77 =X,
FIFFEARAR B r= A2 I8 A8 B IR 58 £ A, AN W7 )
PR, (EAR ARG /8 m; H Ko i mEk
H I AREAT T 2 TAR R AR K (FLAE 1 552012,
5K Z232:462002), SR REALEE N, BT R —{)
RAKIALT R aRE, REFEHR RGN
FEA%

HHe

_.
'S
T
\—cc"
)

HEEEA S E/me !

7 SEWE AR

P8 i e 75 2Ot B SV m] ik B 1 B R
Fig.8 Effects of drip irrigations on soluble protein content in

cucumber leaves
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activities in cucumber leaves
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Effect of alternate drip irrigation on photosynthesis and antioxidant enzyme

activities in cucumber in solar greenhouse
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Abstract: Effect of alternate drip irrigation (ADI), partial root-zone drip irrigation (PDI) and conventional irri-
gation (CK) on photosynthesis and antioxidant enzyme activities in cucumber (Cucumis sativus) ‘Jinyou No.3’
in greenhouse were investigated using completely randomized block design. The results show that: (1) ADI sig-
nificantly reduced the plant height and leaf area, while improved the root activity of cucumber, and cucumber
yield did not decrease significantly. (2) The chlorophyll content of cucumber leaves under ADI was significant-
ly lower than that of CK, but chlorophyll a/b was not significantly decreased; the net photosynthetic rate (P,),
stomatal conductance (G,), intercellular CO, concentration (C;) and transpiration rate (7,) of cucumber leaves
under ADI were significantly lower than those of CK, but significantly higher than those under PDI; the
non-photochemical quenching (NPQ) of photosystem II in cucumber leaves under ADI and PDI significantly
increased. (3) The soluble protein content in cucumber leaves under ADI was significantly higher than that of
other treatments, malondialdehyde (MDA) content was significantly lower than that under PDI, superoxide dis-
mutase (SOD), peroxidase (POD) and catalase (CAT) activities were significantly higher than that of CK.
Therefore, ADI treatment can effectively inhibit the excessive growth of cucumber plants, increase the root ac-
tivity and reduce the water consumption, as well as the content of soluble protein and the activities of antioxi-
dant enzymes, and reduce the content of malondialdehyde (MDA), which is one of the important mechanisms
of drought tolerant and water saving for ADI. Therefore, ADI treatment can be used as a water-saving irrigation
pattern for cucumber cultivation in solar greenhouse.
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