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Effects of different potassium nutrition on growth and root
morphological traits of watermelon seedling

PAN Yan-Hua'?, MA Zhong-Ming', LV Xiao-Dong', DU Shao-Ping', XUE Liang'

(1. Gansu Academy of Agricultural Sciences, Lanzhou 730070, China; 2. College of Resources and Environment,
Gansu Agricultural University, Lanzhou 730070, China)

Abstract The study was carried out by a pot experiment supplied with five K levels [0 (K0), 60 kg-hm™ (K1), 240 kg-hm? (K2),
500 kg-hm™ (K3), 700 kg-hm ™ (K4)] to probe into effects of different application of potassium fertilizer on watermelon seedling
growth and root morphology traits. Results indicated that under 240 kg-hm™ potassium application, stem fresh weight, leaf fresh
weight, stem dry weight, leaf dry weight, leaf area, stem diameter, plant height, total root length, specific root length, surface area,
root volume, root tips and root average diameter were 46.05%, 31.31%, 57.56%, 29.87%, 2.92%, 12.71%, 37.18%, 67.23%, 64.00%,
64.03%, 58.88%, 154.11% and 6.25% higher than those under no potassium application. Under 700 kg-hm™ potassium application,
stem fresh weight, leaf fresh weight, stem dry weight, leaf dry weight, leaf area, stem diameter and plant height were 40.24%,
25.31%, 36.90%, 23.08%, 31.09%, 9.81% and 41.44% lower than those under 240 kg-hm™ potassium application. The effect of 700
kg-hm™ potassium application on root morphological traits were not obvious. Additionally, the root length in root diameter <X 1.0
mm was above 90%, the root tips in root diameter range < 0.5 mm was above 98%, specific root length, surface area and root
volume in root diameter < 2.0 mm was above 50% of total amount, respectively. Root length, specific root length, surface area and
root volume of root diameter < 2.0 mm, 2.5 mm < diameter < 3.0 mm, 3.5 mm < diameter < 4.0 mm were significant affected

by K level. Morphological traits were determined by specific root length, surface area, root volume and tips in root diameter < 2.0
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mm. Because of relatively stronger absorption and the largest proportion of fine roots, the impact of potassium deficit on potassium

nutrition of watermelon seedling was more serious than that on roots growth. Appropriate potassium concentration was beneficial to

the growth of watermelon seedlings, it could improve the quality of seedlings growth, root growth and development. No potassium

application and high potassium restrained the growth of seedlings, but the inhibition of high potassium on the root growth was not

obvious. Under this experimental condition, the 240 kg-hm™ potassium application treatment was the best.

Key words Potassium, Watermelon, Seedling stage, Root morphological traits, Growth, Pot experiment
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Table 1 Effect of different potassium levels on growth of watermelon seedling
Stem fresh weight ~Leaf fresh weight ~ Stem dry weight Leaf dry weight Cotyledon area Stem diameter Plant height
Treatment o1 1 -1 1 2
(gplant™) (gplant ™) (gplant™) (gplant™) (cm”) (mm) (cm)
KO 2.53+0.56 ABbc 9.79+1.82ab 0.17+0.31Bb 0.98+0.18b 12.69+1.18Aa 4.25+0.18b 12.05+1.27bc
K1 3.16+0.67ABabc 11.92+1.63ab 0.23+0.47ABab 1.27+0.16a 12.67+1.03Aa 4.76+0.28a 14.55+3.54ab
K2 3.70+0.64Aa 12.85£1.25a 0.27+0.60Aa 1.27+0.16a 13.06+0.41Aa 4.79+0.25a 16.53£2.51a
K3 3.32+1.40ABab 11.93+3.15ab 0.24+0.85ABab 1.13+£0.12ab 11.74£1.56Aa 4.45+0.15ab 14.58+1.71ab
K4 2.214+0.97Bc 9.60+2.69b 0.17+0.76Bb 0.98+0.30b 9.00+1.14Bb 4.324+0.29b 9.68+2.60c

KO: 0 kg(K,0)-hm™; K1: 60 kg(K20)-hm™2; K2: 240 kg(K,0)-hm™; K3: 500 kg(K,0)-hm2; K4: 700 kg(K>0)-hm™

1% 5% s Different capital and small letters mean significant difference at 1% and 5% levels, respectively. The
same below.
Fz2 AREMEHAKEXARDERZZRESHZ I
Table 2  Effect of different potassium levels on root morphological traits of watermelon seedling
Treatment Total root length Specific root length Surface area Root volume Root tips Root average diame-
(cm) (mg™) (cm®) (cm®) (No-plant™) ter (mm)
KO0 501.81+193.99Bb 25.89+10.26Bb 81.32+32.22Bb 1.07+0.51b 889+479Bb 0.48+0.06b
K1 664.35+180.84 ABab 33.51+8.96ABab 111.954£21.75ABab 1.34+0.39ab 1 657+761ABab 0.51+0.05ab
K2 839.16+£160.13Aa 42.46+7.72Aa 133.39+£24.26Aa 1.70+0.36ab 2 259+841Aab 0.51+0.15ab
K3 722.85+85.92ABa 44.17+£6.57Aa 138.76+£20.65Aa 2.214+0.86a 2 369+484Aa 0.62+0.15a
K4 711.76+£97.34ABa 42.36+£10.81Aa 133.09+£33.97Aa 2.03+1.06a 2 094+696Aa 0.53+0.09ab
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F3 FRMB/MATEHARYERRNEREEARREKOZI

Table 3  Effect of different potassium levels on root morphological traits among different diameters of watermelon seedling

Root diameter (mm)

Treatment 0~0.5 0.5~1.0 1.0~1.5 1.5~2.0 2.0~2.5 2.5~3.0 3.0~3.5 3.5~4.0
Total root length (cm)
KO 366.02+146.48Bb 95.954+37.53b 22.32+10.46b 8.07+£2.71b 3.89+3.58a  1.79+1.91b 0.93+0.86a  0.60+0.44b
K1 533.26+135.13ABa 118.12+27.14ab 27.44+8.86ab 10.63+2.40ab 5.08+1.59a 3.33+£0.58ab  1.15+0.57a  0.83+0.60b
K2 629.50+138.83Aa  141.25+18.26a 35.17+8.49a 14.40+2.70a 7.19+2.68a 4.76+2.57a 1.5840.71a 1.72+1.10ab
K3 525.94+72.15ABa  123.71+21.12ab 32.42+4.73ab 13.93+2.84a 7.57+2.40a 4.86+1.28a 242+1.11a  3.04+2.33a
K4 547.054£99.05ABa  113.24+9.77ab 30.62+11.25ab  12.70+£5.21ab 7.5242.97a 4.46+£3.26ab  2.18+1.75a  2.15+1.81ab
Specific root length (m'g’l)
KO 8.67+3.37Bb 6.53+2.54Bb 2.70£1.27b 1.38+0.98b 0.86+0.79a  0.48+0.52b 0.30+0.27a  0.22+0.16b
K1 12.4243.14ABa 8.06+1.92ABab 3.33+1.09ab 1.83+0.41ab 1.12£0.35a  0.91+1.15ab  0.37+0.19a  0.31+0.23b
K2 14.30+2.78Aa 9.84+1.25Aa 4.30+1.06a 2.48+0.48a 1.58+0.59a  1.30+0.69a 0.50+£0.23a  0.64+0.41ab
K3 12.12+1.81ABa 8.58+1.42ABab 3.96+0.56ab 2.40+0.47a 1.67+0.54a  1.33+0.36a 0.76+0.35a 1.13+0.87a
K4 12.8142.22ABa 7.82+0.68 ABab 3.75£1.39ab 2.20+0.89ab 1.66+£0.65a 1.22+0.91ab  0.71+£0.56a  0.81+0.66ab
Surface area (cm®)
KO 27.224+10.58Bb 20.53+Bb 8.47+3.98b 4.324+3.98b 2.7142.51a  1.51£1.64b 0.95+0.86a  0.69+0.51b
K1 39.0349.87ABa  25.34+ABab 10.45+3.43ab 5.75+1.29ab 3.53+1.11a  2.85+0.47ab  1.16+0.59a  0.97+0.72b
K2 44.9242.78Aa 30.90+Aa 13.5243.32a 7.78+1.50a 4.97+1.86a 4.08+2.16a 1.57£0.73a  2.02+1.29ab
K3 38.06+1.81ABa  26.96+ABab 12.43+1.77ab 7.53+1.49a 5.26+1.69a 4.19+1.13a 2.22+1.11a  3.54+2.74a
K4 40.25+42.22ABa  24.56+ABab 11.77+4.36ab 6.91+2.81ab 5.21£2.03a 3.82+2.84ab  2.40+1.77a  2.55+2.08ab
Root volume (cm®)
KO 0.22+0.08Bb 0.36+0.14Bb 0.26+0.12b 0.19+0.08b 0.15+0.14a  0.10£0.11b 0.08+0.07a  0.06+0.05a
K1 0.29+0.07ABa 0.45+0.11ABab 0.32+0.11ab 0.25+0.07ab 0.20+0.06a  0.19+0.03ab  0.09+0.05a  0.09+0.07a
K2 0.33+0.61Aa 0.56+0.07Aa 0.42+0.10a 0.34+0.06a 0.27+0.10a  0.28+0.14a 0.13£0.06a  0.19+0.12a
K3 0.29+0.45ABa 0.49+0.08ABab 0.38+0.05ab 0.33+0.04a 0.29+0.09a  0.29+0.08a 0.19£0.09a  0.33+0.26b
K4 0.30+0.52ABa 0.44+0.41ABab 0.37+0.14ab 0.30+0.05ab 0.29+0.11a  0.26+0.20ab  0.18+0.14a  0.24+0.19a
Root tips (No-plant™)
KO 879.00+475.76Bb 7.40+4.22a 1.40+2.19a — — — — —
K1 1629.00+£719.71ABa 15.20+12.44a 2.80+1.30a — — — — —
K2 2240.00+£835.29Aa  13.83+8.61a 3.50+3.27a — — — — —
K3 2352.67+685.14Aa  11.83+3.76a 3.00+2.00a — — — — —
K4 2 077.60+690.64Aa  13.00+4.06a 2.00+2.45a — — — — —
>0.45 mm >2.0 mm s The few number of root volume in root diameter > 0.45 mm
and tips in root diameter > 2.0 mm were ignored.
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