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Effects of NO," stress on cucumber seedling growth and magnesium absorbing under subopti-
mal temperature. YANG Quan-yong', WANG Xiu-feng'”>, HAN Yu-rui', YANG Jing-jing', WEI
Min'*?, YANG Feng-juan', SHI Qing-hua'?, LI Yan' ('College of Horticultural Science and Engi-
neering , Shandong Agricultural University, Tai’ an 271018, Shandong , China; *State Key Laboratory
of Crop Biology, Tai’ an 271018, Shandong, China; *Scientific Observing and Experimental Station of

Environment Controlled Agricultural Engineering in Huang-Huai-Hai Region, Ministry of Agriculture,
Tai’ an 271018, Shandong, China). -Chin. J. Appl. Ecol., 2015, 26(5) : 1343-1350.

Abstract: The effects of NO,™ stress on the growth and the magnesium absorption of cucumber
seedlings were investigated after 1 and 14 d of suboptimal temperature [ 18 “C/12 °C ( day/night) ]
treatment. The results indicated that the growth, net photosynthetic rate, transpiration rate, F /F
and @, of cucumber seedlings were significantly inhibited by NO,™ stress under suboptimal tem-
perature. The magnesium content of cucumber seedlings was also significantly decreased compared
with control treatment, especially in the IV treatment (suboptimal temperature +140 mmol + L'
NO, +1 mmol + L' Mg®") , and the antagonistic impact of magnesium ion absorption on the absorp-
tion of potassium and calcium ion was observed. The magnesium deficiency symptom of cucumber
seedlings could be partly alleviated by increasing the concentration of magnesium ion in the nutrient
solution.

Key words: cucumber seedling; suboptimal temperature; NO,™ stress; magnesium.
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Table 1 Changes of plant height and leaf area in cucumber seedlings under suboptimal temperature and NO,~ stress

Kb 3 ¥R Plant height (cm) M1 X Leaf area (cm?)

Treatment AbE R S PR e b PR T AP Hm &
Before treatment After treatment Increment Before treatment After treatment Increment

CK 6.50+0.50a 25.00+1.00a 18.50+1.50a 95.40+2.78ab 581.99+3.60a 486.59+5.69a

I 6.17+0.29a 10.17+0.29d 4.00+0.50d 87.64+6.54bc 228.39+5.82¢ 140.76+1.63d

| 6.50+0.50a 12.00+0.50bc 5.50+0.87bcd 86.67+7.32bc 278.57+7.28b 191.90+14.20be

I} 6.33+0.29a 12.67+0.29b 6.33+0.29bc 84.67+5.42¢ 297.18+6.16b 212.51+5.32h

v 5.83+0.30a 7.67+0.76e 1.83+0.58¢ 84.18+4.35¢ 166.61+7.10d 82.43+4.29¢

\Y 6.17+0.28a 11.00+0.50cd 4.83+1.04cd 89.04+2.02bc 234.47+5.36¢ 145.42+6.22d

Vi 6.17+0.29a 13.00+0.50b 6.83+0.29h 98.40+2.36a 280.70+4.35b 182.30+6.42¢

[RIZIA [] B 2 7 25 5% i 3 ( P<0.05) Different letters in the column meant significant difference at 0.05 level. T [F] The same below.

PA T ZRAOGCA E ARG T 145 TS50
L2 5 BER T Ermillae ORI ERA B fef 3 R4l i i
i R B oK e oK 480 7K 43,105 °C T 4%
T 15 min,70 ~ 80 C FMET, BER 5L 60 H i, K
HIFREL 0.1000 g FE MR ZE H, A 5 mL ¥
H,S0, , UE 7, R fh 7840 9 A L. PR T A
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5 RWORRRE 10 £%, H H 37 72000 JEF 436k
FETHI A Mg e .
1.3 Bt

K H Excel 2003 514 4b 22 4 Fn AR 1, % H
Duncan #i & W 275001728 5 B E RS (2=0.05).
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Fig.1 Changes of dry mass in cucumber seedlings under subop-

timal temperature and NO;~ stress.
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Fig.2  Effects of suboptimal temperature and NO,~ stress on

electrolyte leakage in cucumber seedlings.
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Table 2 Effects of suboptimal temperature and NO," stress on pigment content in cucumber seedlings
b3 MR a 4R b FHE MR 48R (ath) 483 a/b
Treatment Chl a Chl b Car Chl (a+bh) Chl a/b

(mg - g”'FM) (mg - g”'FM) (mg - g”'FM) (mg - g 'FM)

CK 1.88+0.01a 0.54+0.01a 0.35+0.00bc 2.42+0.02a 3.49+0.09b

1 1.31+0.04f 0.38+0.01d 0.29+0.01f 1.68+0.03f 3.43+0.21b

I 1.45+0.02¢ 0.42+0.01c 0.32+0.01de 1.87+0.03¢ 3.46+0.04b
I 1.49+0.01d 0.43+£0.01c 0.34+0.01cd 1.92+0.00d 3.50+0.01b
v 1.50+0.02d 0.42+0.01c 0.32+0.01e 1.93+0.01d 3.55+0.08b
\Y 1.63+0.03¢ 0.42+0.01c 0.37+0.02b 2.05+0.03¢ 3.92+0.09a
VI 1.79+0.02b 0.46+0.01b 0.39+0.01a 2.25+0.03b 3.86+0.06a
BORZ i i S I R BOE R BN B BE T B (g,) R B (T,) B i 0 IR B R4 i B
o LR AR RN AR I A P A B AR BT IS, DR B S TR R B BG4 A K
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2.6 VI I FOAY R R M0 X BORG E FL/F, R
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Table 3 Effects of suboptimal temperature and NO,~ stress 080
on photosynthetic characteristics of cucumber seedlings
m 8076 . c b
[ FeAdE M COMKE  RALRE MR " e | ld
Treatment P, C, 8 T, 0.72 :
(pmol +m ~2+ (pmol + mol™") (mmol - m2+ (mmol +m™2-
s ) s 0.68
CK 8.27£0.32a  448.67+4.04a  0.4120.01a 4.70+0.06a
0.64 U L L L L L L
I 4.30+0.10e  421.33+5.86bed 0.23+0.01b 2.26+0.08d CK I " I N v Vi
I 5.07:0.15¢  432.33:1.53b  0.22:0.01b  2.75:0.08b 4b T8 Treatment
| 5.70+0.10b  425.00+1.73bc¢  0.22+0.01b 2.61+0.06¢
v 38050171 418.001.00cd  0.15:0.00c  1.360.08f 3 WS AIASIRER A X BN E F /F, A0 @y 9520
Vv 4.50+0.10de  411.00+2.00d  0.16+0.00c 1.51+0.03¢ Fig.3  Effects of suboptimal temperature and NO,™ stress on
Vi 4.73£0.15de  421.33+2.50bed  0.15+0.00c 1.58+0.02¢ F /F, and @pq in cucumber seedlings.
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Fig.4  Effects of suboptimal temperature and NO,” stress on

magnesium content in root, stem and leaf of cucumber seedlings.

I: # Root; II': 2% Stem; I; M Leaf. T[] The same below.
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Fig.5 Effects of suboptimal temperature and NO,” stress on

calcium and potassium contents in root, stem and leaf of cucum-

ber seedlings.
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Fig.6  Effects of suboptimal temperature and NO,” stress on
K*/Mg* and Ca®*/Mg™ in root, stem and leaf of cucumber

seedlings.
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