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ER=REFITLRZ—, #SH5HYILE
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RENRGFRERT— DR, PR 55—
HH, BEATAMEEIRWEHIRE (15~18)
C/(10~12) C (& /%) FOGREGEFE 165 ~ 300
pmol » m™ - s ZRFE, SERIW 12W12h (& /1),
FHXTRE E 70%. 53 A 6 53 4 0 ik 8 AE OE 5 i
(25~30)C/ (15~20) °C (& /%) FEIEEM
600 ~ 800 wmol * m™~ « s FAEK,

5 DL IE &R O6 25 8 T B Ll 0 R W
(K" ¥ B 6 mmol - L") Ry Xt & (CK), W if B
TEOCHREE R % 44 K ARBE, 4359 8 IEH 50 (6
mmol L™, K6 ), #jifi 0.5 1% (9 mmol-L™", K9), 1.0
£ (12 mmol + L™, K12), 1.5 f% (15 mmol - L™,
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FCALBRA L R = b —a0 ) I AT AR
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FUHL T F R BT . TR, 4% MR A T o
55 Ml R S ) AR T AR R L
PP—systems 2~ 7] A5 72 ) Ciras—2 464400 % T fig
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(P,), I HZ MBS (2002) Y5 Bt
AOETHE,
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001 pmol - L' ZZREIUZR (EDTA)). 1% 11
RIS BERT (PVP) FLiE A ews, WS ALS)
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(Gongetal., 2013 ),
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K15 9.49+0.29cd 470+041d  0.68+0.06¢ 021+0.02b

T KPR EAR/NG FREZR 2253 3% (P < 0.05),
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(K6 ) Xf AR 2 i i H'—ATPase 1 7 JC i 3 521,
{HAT DI 4 m i R H —ATPase 367 . WP 3& B
TECEREE TR 0.5, 1.0 f5AYEPAL AT L i 25 4 F AR
ZNM R U H-ATPase 161, 9 1.0 5480 A0 Ab
H(K12) B3R R 7 BB H -ATPase {514
A3 RN BRI 1.48 %A1 1.52 4%, {HBGHE 1.5 5470
(K15) fEHIEHE TR (K 2),

b
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i 23.53% ., 37.89%. 16.77%.

P AE BRI T I F AR AP (K6 ) Y



CHINA VEGETABLES

20} a

= a
E 16k
e b
: b
yoo_ b
T L o12f
g "
ol

o0
T Eost
jus)
4K
o=
B 04f
D
=

0 1 1 1 1
CK K6 K9  KI2 KI5
AbTR

6.0}
— a
o ous) 2
3
B
© = 36 b
§ T be
&n +
T Eo4f ¢
jun}
E
X 12
Fin
=
0 1 1 1 1
CK K6 K9  KI2 KIS
Lb¥

B2 TEEREHMETENENLERFEMM R H'-ATPase i& 3200
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I R % g

CK 33.06+025c¢ 3238+036e 19.56x1.02¢
K6 34.15+0.74c¢ 3436+0.89d 17.79+0.85d
K9  39.04+0.52ab 3694+ 158 ¢ 19.58+0.79 ¢
K12 37.86+0.82bh 38.54+1.44b 20.59+0.99b
K15 40.84+099a 44.65+184a 22.84+156a

1463+1.25a 21.01+195a 58.05+239a 10.15+045a 13.33+0.58b 12.28+0.66a
13.09+0.59b 1930+058b 35.70+1.78b 10.13+£0.57a 14.11+047a 1342+031a
11.00£0.28 ¢ 16.66+025¢ 34.71+1.55b

993+£0.37¢ 1642+0.19¢ 3223+1.59b
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3 SRS
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AR R BRTIR R, P ERE A T B R SR Y
A5t ( Ensminger et al., 2006; XUEEZT 45, 2014 ),
3 IR A A 3 3 AR I N THIRIR 550G
(BkIE 4%, 2013), (HELE OGS AR SR TR,
FOGAHRRL, ATA RGBT B2
WA Bk 5%, 2005; 337 %, 2010),
1117 FLP 38 BRI AT DARE AR ARAR 3 ) A e
Lo, AR E R 5T R WSRO TP T 5
[ & F (T 25, 2004 ), A4
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PREEFTE . FARRT IR ADGE R | RARE K
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. 20115 TR, 2012),
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S5 B P ZURER 5 i i BT R 2e A R A2 A
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KEWFFE R, 00585 | AR Y0 P A A
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YIEH AU i % (Shen et al., 1999; JAHiT 25,
2004; Farooq et al., 2008 ), HrpEn H,0, B
PG E K AN E T AR B K 9B iE A,
S0 R B K ( Demidchik et al.,
2010; Zepeda—Jazo et al., 2011 ), M52 i A5 AR 1E
WK, MR E, MY A B PR LR
RGPS, R R A A S
FIRJGCEFRE T R 5 8 SOD Al POD {4 i 2
P, X5 ETAMFEEE R — 2 (Farooq et al.,
2008; Devi et al., 2012 ). [FIEF, 7] LA FEC £
J By KT, HERERLRR R KT A0S MK, RUAE D
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2014 ),
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BTt NG it B TR rp i A H D G B 2
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Effects of Potassium Application on Growth and Physiological Characteristics of
Cucumber Seedlings under Suboptimal Temperature and Light Intensity

CHANG Rui" *, MIAO Li', HE Chao—xing', Yu Xian—chang', LI Yan—su'

('Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China; *Forestry

College, Henan University of science & Technology, Luoyang 471000, Henan, China )

Abstract: Taking cucumber cultivar ‘Zhongnong No.26’ as experimental material, and applying potacium

(6 mmol * L") under normal light and temperature as the contrast, this paper studied the effects of the following

treatments on cucumber seedling growth and physiological characteristics : under suboptimal temperature [ ( 15-18 )

°C / (10-12) °C, day/night ), light intensity ( 165-300 wmol * m™ + s™' ) and by applying different potassium
with 0 time (6 mmol + L' ), 0.5 time ( 9 mmol * L™ ), 1.0 time ( 12 mmol * L™ ), 1.5 times ( 15 mmol *
L™") . The results showed that the plant height, total fresh weight, total dry weight, ratio of root and shoot,

photosynthetic pigment contents and net photosynthetic rate of cucumber seedlings under suboptimal temperature

and light intensity were significantly decreased. While under suboptimal temperature and light intensity, increasing
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application of potassium fertilizer had significantly increased plasma membrane H*—~ATPase activity and superoxide
dismutase ( SOD ) and catalase ( CAT ) activity in cucumber leaves, but had no remarkable effect on the activity
of peroxidase ( POD ) . With increased application of potassium fertilizer, K content in cucumber root, stem and
leaf also increased gradually. After adding 1.5 times of potassium fertilizer, the potassium content in root, stem
and leaf were increased 23.53%, 37.89%, 16.77%, respectively than that of the contrast, but the contents of Ca
and Mg were significantly decreased. Through comprehensive comparison, we found adding appropriate potassium
fertilizer under suboptimal temperature and light intensity would improve the growth of cucumber seedlings. Under
the conditions of this experiment, the effects of increasing 1.0 time potasium application, i.e.12 mmol + L' K
nutrient solution is the best for cucumber seedlings growth. While , the excessive potassium fertilizer( 15 mmol+ L")
might inhibit their growth.

Key words: Suboptimal temperature and light intensity; Cucumber seedling; Potassium application level;

Growth; Physiological characteristics



