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Effects of Exogenous Spermidine on the Growth and Quality

of Pakchoi Seedlings under Calcium Nitrate Stress

LU Ying"?,SHU Sheng',ZHU Weimin? ,GUO Shirong""
(1 College of Horticulture/Laboratory of Modern Protected Agricultural Technology and Equipment Engineering in Jiangsu Prov-
ince, Nanjing Agricultural University, Nanjing 210095, China; 2 Horticultural Research Institute/Shanghai Key Laboratory of Pro-

tected Horticultural Technology,Shanghai Academy of Agricultural Sciences,Shanghai 201106 ,China)

Abstract: ‘ Hanxiao” was selected as material to study the effects of 0. 5 mmol/L exogenous spermidine
(Spd) on the growth and quality of pakchio seedlings under 80 mmol/L calcium nitrate stress by hydropo-
nic culture. The results showed that; (1) The stress of 80 mmol/L Ca(NO;), significantly reduced plant
growth,plant height,root length,leaf area,root volume,fresh and dry weight. Spraying 0. 5 mmol/L Spd on
leaf significantly promoted the growth of seedlings. (2) The stress of 80 mmol/L Ca(NO;), significantly re-
duced the contcents of photosynthetic pigments. Compared with CK treatment, chlorophyll content in seed-
lings declined 54.72% with Ca(NQs), treatment. Spraying 0. 5 mmol/L Spd on leaf significantly promoted

the contents of photosynthetic pigments in seedlings. Compared with Ca(NQO;), treatment,carotenoid cont-
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cent in seedlings increased 53. 33% with NS treatment[ Ca(NQO;), +Spd]. (3) The stress of 80 mmol/L
Ca(NO;), significantly reduced photosynthesis. Compared with CK treatment, P, of seedlings declined
34.45% with Ca(NQO,), treatment. Spraying 0. 5 mmol/L Spd on leaf significantly promoted P, of seed-
lings. Compared with Ca(NO;), treatment, P, of seedlings increased 28.11% with NS treatment. (4) The
stress of 80 mmol/L Ca(NO;), significantly reduced quality. Compared with CK treatment,the contents of

vitamin C,soluble sugar and soluble protein of seedlings significantly declined,nitrate and organic acid sig-

nificantly increased with Ca(NOQO;), treatment. Spraying 0. 5 mmol/L Spd on leaf significantly promoted

seedlings above-mentioned nutritive index. These results indicated that exogenous Spd significantly promo-

ted the growth,photosynthesis and improved the quality of pakchoi seedlings under calcium nitrate stress.

Key words: pakchio seedlings;spermidine; Ca(NQs), stress;growth;photosynthesis;quality
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Table 1  Effects of Spd on the growth of B. chinensis seedling under Ca(NO;), stress
b3 5 FREK i B MR L fE B T E
Treatment Plant height/cm Root length/cm Leafl area/cm?® Root volume/cm? Fresh weight/g Dry weight/g
CK 18.4740.55 a 18.00+1.14 a 73.6348.35 a 15.52+1.04 a 19.5240.92 b 1.35+0. 14 ab
CS 19.67+0.45 a 18.47+0.75 a 84.3345.30 a 17.59+0.84 a 26.6341.05 a 1.55+0.19 a
N 9.60+0.17 ¢ 11.57£0.33 ¢ 30.08+2.14 ¢ 5.0340.68 ¢ 5.34+0.35d 0.50+0.07 ¢
NS 11.10£0.12 b 14.20£0.35 b 50.754+3.59 b 9.6040.66 b 10.79£0.71 ¢ 1.0740.06 b
T CKL X I8 L IE 38 FR I 55 5 CS. % I +0. 5 mmol « L1 IF A5 e s N, 80 mmol « L™ ' fi§ 245 ; NS. 80 mmol « L™ ' fi§ARH5 +0. 5 mmol « L~ 1 345 iz 5 [A] 41 A [fl

FRERR A BE 0. 05 K TP AFAE B EME R TR

Note: CK. Control; CS. CK+0.5 mmol « L™ ! Spd;N. 80 mmol « L™ ! Ca(NO3),;NS. 80 mmol « L™ Ca(NO3),+ 0.5 mmol « L™ Spd; The different normal

letters in the same column indicate significant difference among treatments at 0. 05 level; The same as below.
F2 THEEI CaNOy), BET/MNAXSHEXLERESENEN

Table 2 Effects of Spd on the contents of photosynthetic pigments in B. chinensis under Ca(NQO;), stress

- yE G P K A

Tre%f;:nts (th!)fp?};yil a (Thqj)fﬁykl)l b (:llil](l)rfp%};lwl‘ ?er Chﬂzfio;fy?l/g/b ?idf)‘fngli
/(mg+g ") /(mg+g 1) /(mg+g 1) ! /(mg+g ")

CK 1.7540.04 b 0.8040.13 a 2.5440.14 b 2.3340.42 b 0.3440.02 b

CS 2.2540.01 a 1.10£0. 14 a 3.3540.14 a 2.11+£0.29 b 0.63£0.03 a

N 0.8540.07 d 0.30+0.02 b 1.15+0.09 d 2.8340.13 ab 0.154+0.01d

NS 1.184+0.01 ¢ 0.3440.02 b 1.524+0.01 ¢ 3.4940.20 a 0.2340.03 ¢
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Fig. 1 Effects of Spd on gas exchange parameters in B. chinensis seedling under Ca(NQOj;), stress
F 3 MHEI Ca(NOy), BHET/NE RS E MR
Table 3 Effects of Spd on the quality of B. chinensis seedling under Ca(NO;), stress
g7 gk R CEHRE AL R AR O AR AULR & & fiF B2 46 75 i
Treat ¢ Vitamin C content Soluble sugar Soluble protein Organic acid Nitrates content
reatmen /(mg g 1) content/(pg = g~ 1) content/(mg « g~ 1) content/ % /(mg g ")
CK 1.58+0.03 a 17.82+0.95 b 174.274+9.58 b 2.404+0.08 ¢ 1.0740.03 ¢
CS 1.674+0.07 a 21.54+1.22 a 204.76+6.46 a 2.07+0.04 d 1.0240.03 ¢
N 1.024+0.02 ¢ 14.01+0.28 ¢ 119.35+7.59 d 3.40+0.09 a 2.19+0.03 a
NS 1.284+0.05 b 17.11£0.2 b 149.8642.73 ¢ 2.75+£0.14 b 1.88+0.11 b
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