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Effects of alginate water soluble fertilizer on growth and quality of water-

melon

ZHU Yingchun, AN Guolin, LI Weihua, LIU Junpu’, SUN Dexi’

(Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China)

Abstract: [Objective]The effects of alginate soluble fertilizer on watermelon growth with different fer-
tilizer types and under reduced application conditions were compared to provide theoretical basis for ra-
tional fertilization of watermelon. [Methods] The variety was ‘Zhongke 6’, and six treatments were de-
signed as follows: CKO (no fertilization), CK1 (common compound fertilizer), CK2 (traditional water-
soluble fertilizer), AF (alginate water-soluble fertilizer), AF1 (20% reduction in alginate water-soluble
fertilizer), and AF2 (40% reduction in alginate water-soluble fertilizer). Three repeats were set for each
treatment, with a total of 18 plots and random block arrangement. Watermelon planting space was 0.5 mx
2 m. The total nitrogen, phosphorus and potassium and total amount of nitrogen, phosphorus and potas-
sium in CK1, CK2 and AF were N 100 kg - hm”, P,Os 35 kg hm™ and K,O 130 kg - hm®, respectively, in
which the deficiency of nitrogen, phosphorus and potassium was supplemented by inorganic fertilizer.
40%, 30% and 20% of the total amount of fertilizer were applied in watermelon vine extension stage (5-

6 leaves), early fruit swell stage and final fruit swell stage. In the fertilizer-applying process, drip irriga-
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tion was used to dissolve the fertilizer in the fertilizer tank before the end of conventional drip irriga-
tion, then water slowly dripped around the watermelon root system, and finally dripped at an appropri-
ate amount of water. The photosynthetic pigment content, dry matter content, plant nutrient content and
fruit quality of watermelon after different treatments were measured. [Results1The reduction of 20% al-
ginate fertilizer did not significantly affect the chlorophyll content in watermelon leaves, but the effect
on the carotenoid content in watermelon leaves was not significant. The reduction of 40% alginate wa-
ter-soluble fertilizer had a significant effect on the chlorophyll content in watermelon leaves, while the
effect of 40% alginate water-soluble fertilizer on watermelon carotenoid was not obvious. Alginate wa-
ter-soluble fertilizer could promote the formation of photosynthetic pigment in watermelon, compared
with traditional compound fertilizers. During the fruit swell period and mature stage, the dry matter ac-
cumulation in watermelon increased rapidly, the dry matter accumulation of watermelon treated with
AF was the highest and CK0 was the lowest, and the difference reached a significant level (p < 0.05).
The dry matter accumulation of watermelon was affected by different kinds of fertilizers, and it was al-
so related to the amount of fertilizer applied. For example, 40% reduction and 20% reduction of algi-
nate water-soluble fertilizer had significant effects on the dry matter accumulation in watermelon at ma-
turity. In terms of nitrogen absorption, the amount of nitrogen absorbed with AF treatment was the high-
est, but there was no significant difference, compared with CK1 and CK2 treatments. The nitrogen con-
tent of watermelon treated with AF2 after 40% reduction of alginate fertilizer was significantly lower
than that of AF treatment, but there was no significant difference compared with CK1 and CK2 treat-
ments of conventional compound fertilizers and water-soluble fertilizer. It was suggested that alginate
fertilizer can promote the absorption of nitrogen to a certain extent. In terms of phosphorus absorption,
watermelon showed no significant difference under different fertilizer treatments, even if no topdressing
had effect on the absorption of phosphorus, and the content of phosphorus was lower than that of the
other two elements. It suggested that the amount of phosphorus absorbed by watermelon during the
growth period was less, and the phosphorus in the base fertilizer can meet the demand for phosphorus
during the whole growth period. In terms of potassium, the content of potassium in watermelon with AF
treatment was significantly higher than that of CK0, CK1, AF1 and AF2 treatments, but there was no
significant difference with CK2 treatment, indicating that alginate fertilizer may promote the absorption
of potassium in watermelon. After AF, AF1 and AF2 treatments with different alginate fertilizer con-
tents, the pericarp thickness did not decrease significantly, but the fruit refractive sugar content in water-
melons treated with AF were the highest, significantly higher than that of AF1 and AF2 treatments, even
so, the central soluble solids content and edge soluble solids content of watermelon treated with AF1
and AF2 were significantly higher than those of the blank control CKO0. The above results showed that
topdressing can significantly improve the fruit quality of watermelon: alginate fertilizer > water-soluble
fertilizer > compound fertilizer, and especially the central soluble solids content of watermelon was
most easily affected by topdressing. Principal component analysis was carried out on 13 indicators of 6
treatments, and a total of 3 principal components Y1, Y2 and Y3 were obtained in this study. The corre-
sponding variance contribution rate was 72.30%, 11.12% and 7.77%, respectively, and the cumulative
contribution rate was 91.18%. The average value of the membership function was calculated according
to the results of principal component analysis, and the 6 treatments were ranked according to the value:
AF>CK2>AF1>CK1>AF2>CKO0. [Conclusion] The application of alginate water soluble fertilizer in
watermelon field could obviously promote the growth of watermelon compared with ordinary chemical

fertilizer, and the stable yield can be ensured under the condition of reducing 20% alginate water solu-
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ble fertilizer. Alginate water-soluble fertilizer can improve the absorption efficiency of nitrogen and po-

tassium fertilizers. Compared with ordinary compound and chemical fertilizers, 20% reduction of algi-

nate water-soluble fertilizer can still ensure the absorption efficiency of nitrogen, phosphorus and potas-

sium. Finally, in the aspect of fruit quality, alginate water-soluble fertilizer could improve fruit quality,

but the decrease of fertilizer application rate had a significant effect on watermelon fruit quality.
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Table 1 Physical and chemical properties of soil
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Fig. 1 Effects of different treatments on photosynthetic

pigment of watermelon
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Fig. 2 Effects of different treatments on dry matter accumulation of watermelon
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Fig.3 Effects of different treatments on nutrient content of watermelon
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Table 2 Effects of different topdressing on

fruit quality of watermelon

BN 666.7m’ B w(HOE wOA BT
ik R o YERDED PEBTEYD
AL PR . . Pericarp
Treatment Fruit Yield thickness/ Central Edge soluble
mass/  per 666.7 om soluble solids solids
kg m/kg content/% content/%
CKO 392¢ 2611.76¢ 1.17a Il.1e 8.5d
CKl1 493b 3281.60b 1.18a 12 .1c 87c¢
CK2 5.07b 337440b 1.16a 122¢ 9.0c
AF 5.55a 369447a 1.18a 12.8 a 10.1a
AF1 54la 360437a 1.18a 12.6b 9.7b
AF2 4.13¢ 275340c¢ 1.17a 12.0d 8.8¢
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Table 3 Loading matrix of each component

ek 4> Principal components
Index YO Y Y(3)
1412 Chlorophyll 0.96 0.14 0.12
2545 b 3 Carotenoids 0.95 -0.14 0.09
F#JFi i 1 Dry matter content 1 0.32 0.75 0.43
F#)J5i & 2 Dry matter content 2 0.93 -0.25 -0.02
F#))5i & 3 Dry matter content 3 0.95 -0.13 -0.22
T4 )i i 4 Dry matter content 4 0.95 -0.01 -0.12
N &N content 0.94 -0.17 -0.26
P & P content 0.65 -0.18 0.60
K % & K content 0.90 -0.21 0.31
LTS i Fruit mass 0.92 -0.01 -0.33
% JE Pericarp thickness 0.37 0.77 -0.31
G AT TR TR R 0.98 0.15 -0.08
Central soluble solids content

SRV T 0.85 0.19 0.09

Edge soluble solids content
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Table 4 Results of principal components analysis

0% FHIEE T3 ZETTHREE I TTikE
Principal Given Contribution Cumulative
components value ratio/% contribution ratio/%
YD 9.40 72.30 72.30

Y2 1.45 11.12 83.42

Y3 1.01 777 91.18
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Table 5 Each treatment of composite index Y (r), membership function p(R) and composite evaluation value D

RN T

SR B A

Kbz Principal component factor score Subordinate function values LREY 4

Treatment Comprehensive score Ranking
YD Y2 Y3 p(1 u(2) n(3)

CKO -4.62 -0.50 -0.67 0.00 0.28 0.44 0.07 6

CK1 1.11 -1.38 0.50 0.81 0.00 0.92 0.72 4

CK2 2.45 0.29 -1.76 1.00 0.53 0.00 0.86 2

AF 2.08 1.74 0.58 0.95 1.00 0.95 0.95 1

AF1 2.09 -1.06 0.70 0.95 0.10 1.00 0.85 3

AF2 -3.11 0.92 0.65 0.21 0.74 0.98 0.34 5
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