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Effect analysis of water-potassium interaction on yield and
potassium absorption and utilization of greenhouse-cultivated
watermelon in the Ningxia Yellow River irrigation area
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Abstract ; This study aimed to screen out the optimal combination of irrigation water volume and potassium fer-
tilizer application amount suitable for watermelons grown in solar greenhouses in Ningxia. The experiment was de-
signed with combinations of the irrigation amount (W1: 1400 m® - hm™, W2: 1 800 m’ - hm™, W3: 2 200 m’

- hm™) and the potassium application amount (KO: 0 kg - hm™, KI: 80 kg » hm™, K2: 160 kg - hm™, K3:
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240 kg - hm™) , to investigate the effects of water-potassium interaction on the relative content of chlorophyll, fruit
character, quality, yield, irrigation water utilization, nutrient absorption, and fertilizer utilization of watermelon.
The results showed that (1) the relative chlorophyll content of watermelon leaves under high water and high potassi-
um treatment was higher. The relative chlorophyll content value of leaves with W3K3 was 49.13 at the vine exten-
sion stage, 53.87 at the flowering and fruiting stages, 64.96 at the fruit enlargement stage, and 68.20 at the maturi-
ty stage. (2) The quality of watermelon under W2K3, W3K2, and W3K3 treatments was better than that of other
treatments. The soluble solids content in the central part increased by 0.85 ~0.94 percentage points, 0.76 ~0.85
percentage points, and 0.89~0.98 percentage points, respectively, compared with the W1K0, W1K1, and W2KO0
treatments. (3) The effect of irrigation water utilization under W1K3 treatment was the best, which was
significantly different from that of other treatments except W1K2, with an increase ranging from 5.47% to 53.78%.
The yield of watermelon increased significantly under W3K1, W3K2, and W3K3 treatments, and the yields
reached 73 309.70 kg - hm™, 73 906.42 kg - hm™, and 73 975.70 kg - hm™*, respectively, which were signifi-
cantly different from those of W1KO, WI1K1, W1K2, W2KO0, and W2K1 treatments, and the increases were
5.18% ~7.47% , 6.04% ~8.34% and 6.14% ~8.45% , respectively. (4) The best potassium absorption effect was
found in the W3K3 treatment. The potassium content in the plants, the potassium accumulation in the plants, the
potassium content in the fruits, the potassium accumulation in the fruits, and the total potassium accumulation all
reached the highest levels under the W3K3 treatment, with increases ranging from 5.47% to 32.47%, 7.02% to
54.76% , 4.55% t0 27.93% , 4.63% to 38.73% , and 6.12% to 48.36% , respectively. (5) W3K2 and W3K3 treat-
ments were conducive to the utilization of potassium fertilizer. The potassium fertilizer utilization rate in the current
season was the highest under the W3K2 treatment (15.71%), followed by the W3K3 treatment (15.42%).
(6) The utilization rate of potassium fertilizer in the current season is significantly positively correlated with indica-
tors such as quality, yield, and potassium accumulation, except for the total acid index. In conclusion, irrigating
with 2 200 m’ + hm™ water, combined with applying 80 kg -+ hm™ and 240 kg - hm™ of potassium fertilizer, re-
spectively, can help increase photosynthesis in greenhouse-cultivated watermelons, promote nutrient absorption and
fertilizer utilization, improve fruit quality, and increase the yield of watermelons.

Keywords: greenhouse-cultivated watermelon; potassium fertilizer; irrigation amount; chlorophyll of leaves;

fruit trait; irrigation water use eficiency; yield; quality
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Table 1 Irrigation of greenhouse-cultivated watermelon during growth periods
A= . -
o ok ] HF W Growth period
/ Total irrigation 4] fihE 1] TFAE A 5 (23]
Level &
.eve! water amount Younger of seedling Vine extension stage Anthesis and fruit stage Fruit expansion stage
stage (10%) (35%) (20%) (35%)
Wi 1400 140 490 280 490
w2 1800 180 630 360 630
W3 2200 220 770 440 770
F2 GHEEAREFTHEHERZ (m - hm™)
Table 2 Amount of potassium fertilizer of greenhouse-cultivated watermelon during growth periods
g HF M Growth period
K R A i S ZT
Total fertilizer Base fertilizer . =7 : 7 . v 7
Level JENRTINT Vine extension stage Anthesis and fruit stage Fruit expansion stage
application amount (30%)
(15%) (15%) (40% )
KO 0 0 0 0 0
K1 80 24 12 12 32
K2 160 48 24 24 64
K3 240 72 36 36 96

®3 EHANREFTHERLE (m’ - hm™)

Table 3 Amount of nitrogenous fertilizer of greenhouse-cultivated watermelon during growth periods

SN AL SEAE

HFH W Growth period

r=s &
Total fertilizer Base fertilizer Vi ﬁqiﬂ;ﬁ Anth %%%%Eﬁ Frui Hﬂ/%%ﬁ
- > exte tage thesis & t st te s stage
application amount (30%) ine ezcze(;l;lo)n stage n eqlq( ;r;by ;u1 stage rui 95((112;1:;1())11 stage
o o Yo
150 45 45 30
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Table 4 Effects of different irrigation and potassium application levels on fruit traits
HEIKIRF- it # 7K b3 200 SRR RE Wiz A B S/ %14 BJE
Amount of Amount of Peel hardness Pulp hardness Vertical Transverse Fruit shape Skin thick
irrigation water  potassium fertilizer  /(kg + cm™?) /(kg + em™?) diameter/cm diameter/ cm index number /mm
KO 20.47+1.76¢ 0.53+0.07¢g 21.77+1.13e 19.19+1.17b 1.13+0.01b 0.51+0.05¢g
W1 K1 21.03+0.61bc 0.57+0.09f 22.00+2.84e 19.27+2.11b 1.14+0.15b 0.56+0.08f
K2 21.84+2.57ab 0.61+0.07e 23.19£0.97cd  19.52+0.82ab  1.19+0.16ab  0.65+0.05cd
K3 22.21+0.26ab 0.74+0.07¢ 24.29+1.46bc  19.73+1.09ab 1.23+0.37ab 0.71+0.06ab
KO 21.88+1.40bc 0.59+0.11ef 22.29+2.10de  19.66+2.22ab 1.13+£0.25b 0.59+0.09¢
W2 K1 22.41+1.35ab 0.68+0.08d 22.60+1.29de  20.25+1.10ab 1.12£0.19b 0.64+0.07d
K2 22.50+0.52ab 0.74+0.10c 24.77+1.63ab  20.33+0.76ab 1.22+0.10ab 0.66+0.04¢
K3 22.65+2.25ab 0.77+0.05h 25.94+0.93a 19.94+2.17ab 1.30+0.23a 0.68+0.09bc
KO 22.56+2.73ab 0.69+0.04d 23.19+1.09¢cd  19.92+0.80ab 1.16+0.17ab 0.63+0.06d
W3 K1 22.68+1.25ab 0.74+0.06¢ 25.29+0.98ab  21.03+1.82ab 1.20+0.13a 0.64+0.04cd
K2 23.14+2.19a 0.79+0.05b 26.40+2.11a 21.35+1.87a 1.24+0.30a 0.69+0.09h
K3 23.25+1.06a 0.83+0.09a 26.47+1.34a  21.36+2.88a 1.24+0.17a 0.72+0.03a

T : R [l NG SRR AL B F] 22 52 .35 (P<0.05)

Note: Different lowercase letters in the same column represent significant differences between treatments ( P<0.05).
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Fig.2  Effects of water and potassium interaction on watermelon quality
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FIEMICOCR L 24 2= HI R 5 B B R 6 s LA ST
o BT e B R AR AR B IE A C R R L
P 2B 5 O al PR DR P SO ™ i R AT R
PR R BB B B EACR



55 6 1 W T FRAE KR BT T 55 | B X it 7 TG et A 2 WSRO R 43 A 221
x5 KMEEEMGTENSERENERE
Table 5  Correlation among watermelon indicators under interaction of water and potassium
\ . e ; y " NE =7
P BT ke tkm gom we TUEF
J5h7 Al EEY  BME AR 4R C o JEYES R Fpl FRi Utilization
" EijiZ7] Edge site  Total ~ Total  Vitamin B Trrigation Plant Fruit Total
Index . . Yield . . . rate of
Soluble solid  soluble sugar  acid C water use potassium potassium potassium tassium i
in the center solid center efficiency  accumulation accumulation accumulation polassium i
the season
TEBK AR
Irrigation water -0.028 —-0.004 -0.175 0599 -0.104 -0.957
use efficiency
BRI A A
Utilization rate of 0.634 0671 0613 -0379 0502 0551  -0.162 0.584 0.625 0.613
potassium in
the season
PR A= =1
Partial potassium -0.159" -0.219 -0.194* 0212* -0.144 -0.253" 0.034* -0.065 " -0.171" -0.1" -0.518

productivity

W x " 3ROR P<0.05 K RE

Note: “ * 7 indicates significance at P<0.05 level.
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