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Regulation of Nitrogen on Watermelon Root
Growth under Chlorine Salt Stress
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(1 School of Agriculture, Ningxia University, Yinchuan 750021, China; 2 School of Civil and Hydraulic Engineering, Ningxia
University, Yinchuan 750021, China)

Abstract: In order to reveal the regulating mechanism of nitrogen on watermelon root under chlorine salt
stress, and provide theoretical basis for chlorine toxicity control of watermelon, a soil culture experiment
was conducted to study the effects of different N levels (0, 0.1, 0.15, 0.2, 0.25 g/kg) on watermelon
root under the chlorine salt stress. Meanwhile, principal component analysis was used for comprehensive
evaluation of root growth situation. The results showed that: (1) Compared with no nitrogen treatment,
as nitrogen level was 0. 15 g/kg, the root biomass, dry matter accumulation, proline content, soluble sug-
ar content, and root activity were significantly increased by 58. 83%, 20. 83%, 98. 33%, 70. 37% and
29.44% , and malondialdehyde content was significantly decreased by 40. 30%, moreover, total root
length, root surface area, root number, and branch number were increased 103.42%, 46.41%, 64.44%,
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and 87.80% , but total root volume and total root diameter were decreased by 23. 05% and 40.15%, re-
spectively. (2) Watermelon had ideal root system configuration and higher root activity when N was ap-
plied at 0. 14—0. 17 g/kg under chlorine salt stress in this test. (3) Root branch number, root activity,
the total number of root volume could be used as the comprehensive index to evaluate influence of nitrogen
on root growth under chloride salt stress, and alleviating effect of nitrogen level on chlorine salt stress was
shown as 0. 15 g/kg>0. 20 g/kg>0. 10 g/kg>>0. 25 g/kg. Visibly, it could conclude that a moderate
amount of nitrogen helps watermelon to establish a good root system configuration, increase root penetra-
tion levels, and reduce cell osmotic potential and malondialdehyde content, maintain strong root activity,
enhance biomass and dry matter, and thus alleviate high concentrations of chloride salt inhibition for the
growth of watermelon.

Key words: chlorine salt stress; watermelon; the root system configuration; root biomass; root activity
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Table 1 Effects of different N levels on root architecture of watermelon seedling under chloride stress
o7 Jiti % Nitrogen application level/(g/kg)
Index 0(NO) 0. 10(N10) 0. 15(N15) 0. 20(N20) 0. 25(N25)
RL g 107.80413. 48¢c 118.9244. 31c 219.29+2.76a 173.784+5. 33ab 151. 74412, 50bc
RL; 52.66+6.22bc 42.50+5, 71c 87.5946.49a 85.4847.45ab 56.6240. 76abc
RL/cm RLy 45,3243, 30ab 30. 844, 46b 57.6740.57a 46,6943, 47ab 41.174+3.93ab
RLy 24.66+5.21a 21.8344.02a 39.9243.97a 32.61+3.51a 32.64=+4.00a
RLy 10.67+1.76b 10.99+0. 87b 20.1542. 28a 16.06+0. 69ab 15.47+0. 77ab
SAtom 71.7142.32¢ 89.1542.30b 104.9945. 36a 88.7841.81b 87.77+1.97b
SA 1.23%+0.22a 0.8640.12a 1.78+0.09a 1.75+0. 16a 1.17+0. 21a
/iﬁz SAy 2.18+0. 38ab 1.5040. 22b 2.817£0.03ab 2.93+0.19a 2.004£0. 18ab
SAy 2.49-+0. 21ab 1.8340.17b 3.14-+0.32a 2.60+0. 21ab 2.604+0.33ab
SAy 2.2940. 10a 1.85+0. 16a 2.2240.13a 1.73+0. 25a 1.69+0. 25a
RV 5.64+0. 16a 5.00+0. 26a 4.347+0.12a 4.267+0.49a 4.11£0. 10a
RV, 0.244+0. 04a 0.16+0.02a 0.33%£0.01a 0.3240. 10a 0.22-+0.04a
/Ijn\:g RVy 0.85%+0. 26a 0.6040. 15a 1.12+0.02a 0.9040. 23a 0.79-+0.07a
RVy, 1.604+0.13 1.16=£0. 23 1.99+£0. 21a 1.67+0.41a 1.66£0.21a
RVy 2.074+0.31a 1.3840. 27a 2.014+0. 30a 1.5640. 40a 1.524+0. 24a
RD/mm 2.6440. 14a 2.25%40.22a 1.58+0.02a 1.61+0. 25a 2.21£0.29a
RT 2 609. 504442, 22¢ 2 676.67+160. 72c 4291.00492. 40a 3 580. 334903, 32ab 3 191.17457. 79bc
RF 6 082.004212.47d 7 545.504237.72¢ 11 422.30435.52a 8 672.67+78.39b 8 528.00+202. 63b

TE:RD.REA; 1. 0<KRD<0. 1 mm; [[. 0.1 mm<{RD<0.2 mm; [l. 0.2 mm<CRD<C0.3 mm; V. RD>0.3 mm; RL. 4 ;SA. %
HRGRV. MR BGRT. MRAREGRE. AR, TR A7 8008 BUR R F) /NS 52 1 3678 AN Tl it UK P ) 22 53 8 3% (P <C0. 05)

Note: RD. Root diameter; [. 0 << RD<C 0.1 mm; II. 0.1 mm << RD<C 0.2 mm; [[. 0.2 mm << RD<C 0.3 mm; IV. RD > 0.3 mm;
RL. Root length; SA. Root surface area; RV. Root volume; RT. Number of root tips; RF. Number of root branches. Different lowercase let-

ters indicate significant differences among different N levels (P<Z0.05).
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Root system configuration of watermelon seedling under different N levels
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Fig.2 Root biomass and dry matter of watermelon seedling under different N levels
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Fig. 3 The organic osmoregulation substances content in root of watermelon seedling under different N treatments
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Fig. 4 Root activity of watermelon seedling under different N treatments
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RT. Number of root tips; RD. Total root diameter; RV. Total root volume; SA. Total root surface area; RL. Total root length;

RF. Branching number; SS. Soluble sugar content; Pro. Proline content; Q-Z. Root activity; MDA. Malondialdehyde content;
FW. Biomass; DM. Dry matter.

Fig. 5

Principal component analysis (A) and correlation analysis (B) of indicators
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