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Effects of Aluminum Stress on Growth and Physiological Characteristics of Watermelon Seedlings

JTA Song—tao, ZHENG Yang—xia®, QIU Shuang, ZHANG Wei-wei

(College of Horticulture, Sichuan Agricultural University,Ya'an 625014,China)

Abstract: Aluminum ( Al ) phytotoxicity is an important factor influencing plant production in acid soils. In the present study, seedlings of
four watermelon varieties, chaotiandileiwang (DL ), zaojia84—24 (ZJ] ), zaomiwang (ZM ) and zaochunhongyu (HY ), were used to investigate
their growth and physiological characteristics under different Al concentrations (0, 250, 500, 1000, 1500 wmol-L™). The inhibitory effects of
Al on root length, root vigor and dry weight were greatest for ZM, followed by ZJ and DL, and the least for HY, in which no influences were
observed. Thus ZM was more sensitive to Al than HY. Aluminum stress increased the plasma membrane permeability and MDA content in
ZM and HY leaves. At AP*<<1000 pmol - L™, the breakage of HY membrane system was recovered at a certain level with extension of the
treatment time. In addition, Pro content, SOD and POD activities were also increased; while CAT activity was almost not affected by Al.
These results show that Al-resistant HY has a better physiological mechanism to respond to Al stress than ZM does, and the Pro content and
SOD and POD activities are closely related to Al-tolerant ability of watermelon.

Keywords: aluminum stress; watermelon; seedling growth; physiological characteristics
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Table 1 Influences of root length , dry weight and root vigor of watermelon seedlings by different AI* concentrations

L Varieties ?H%E&ﬁ/umol_-k‘ A em HR Ti/g _ﬂﬂL%{S Ti/g_ *E/%?ﬁﬁ/p}g'g" -h™
Al concentrations Root length Root dry weight Aerial part dry weight Root vigor
R £ (DL) CK 23.2+1.0ab 0.045+0.001b 0.41+0.02b 24.5+1.9b
250 23.6+1.7ab 0.048=0.003b 0.46+0.02b 22.5+1.8b
500 24.0+1.7a 0.06620.004a 0.54+0.03a 47.2+4.9a
1000 20.4+0.1bc 0.03120.001¢ 0.42+0.02b 52.543.7a
1500 18.5¢1.5¢ 0.037+0.001¢ 0.42:+0.02b 20.3+0.9b
FLEE 84-24(7)) CK 22.6+1.0ab 0.03420.001b 0.52+0.02a 22.7+1.8ab
250 22.6+1.3ab 0.03220.002bc 0.55£0.02a 18.3%1.5abc
500 23.5+1.9a 0.049+0.001a 0.60+0.02a 23.542.7a
1000 19.8+1.4b 0.029+0.003cd 0.390.06b 17.7+2.6bc
1500 19.4+0.4b 0.029+0.001d 0.43+0.04b 16.542.5¢
R T (ZM) CK 29.2+1.5a 0.058=0.005a 0.58+0.04a 51.0£2.6a
250 31.6+1.5a 0.050=0.003b 0.57£0.02a 43.7+3.1b
500 22.4£1.7b 0.045+0.003¢ 0.49:0.04b 38.9+4.7¢
1000 23.1£1.3b 0.043+0.002¢ 0.41:£0.04¢ 37.042.6¢
1500 20.5£1.7b 0.045+0.004bc 0.45+0.02bc 26.0+3.0d
HAFLE(HY) CK 20.5+1.8a 0.020+0.001e 0.25+0.03¢ 38.0+4.9b
250 21.3+2.8a 0.02620.002d 0.35+0.03¢ 34.7£2.6b
500 22.3+0.9a 0.03720.003b 0.52+0.03a 38.5+4.2b
1000 22.4+1.2a 0.04420.002a 0.44+0.01b 32.2+1.5b
1500 19.5+0.4a 0.03120.002¢ 0.310.02d 57.0£5.7a

TE - [Al— Al A [ b BER) /N PR R R8P 22 5 ik B KF(P<0.05) . Tl

Note: Data with different small letters within the same variety are significantly different between treatments P<0.05 ). The same below.
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