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Effects of zinc fertilizer application on yield, quality and zinc accumula-

tion in melon

XUE Liang', ZHAO Anyu’, WANG Zhiqi', DU Shaoping’, MA Zhongming'
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Abstract: A field experiment was conducted to investigate the effect of different Znic rate on yield, quality and the princi-
ples of assimilation and accumulation of Zn element based on different fertilization.The experiment was conducted in
Hexi Corridor from 2020 to 2021. A single factor randomized block design was used with Soil ZnSO, - 7H,O rates of 0,
15, 30, 45, 60, and 75 kg-hm™. By analyzing yield, quality and Zn concentrations in vegetative tissues of melon, the influ-
ences on Zn distribution, and the relative contributions of Zn remobilization and post-anthesis shoot Zn uptake to seeds
Zn accumulation were evaluated. Optimal results regarding single fruit mass and commercial fruit yield were obtained
with a zinc application rate of 30 kg - hm™, whereas highter levels for soluble solids content and vitamin C were recorded.
The content of zinc in melon seeds was the highest, followed by leaf and pulp, and the lowest in stems.The stems was the
lowest at seedling stage (2.88 mg - kg''), and the seeds was the highest at maturity stage (63.40 mg - kg'').When the
amount of zinc was 30 kg - hm, the zinc content of seeds at maturity were 60.90 mg - kg'' (2020) and 57.32 mg - kg’
(2021) , and when the amount of zinc was 45 kg - hm?, the zinc content of seeds were 63.40 mg - kg (2020) and
61.03 mg-kg' (2021, respectively, which was higher than other zinc application levels. These findings indicate that melon
plants exhibit their highest zinc absorption intensity during the maturity stage. The total accumulation of zinc of melon dur-
ing the entire growth period ranged from 8.27 to 12.95 mg, with kernels being the primary site of zinc accumulation. Further-

more, it was significantly promoted zinc absorption and accumulation when the the amount of zinc applied 30 kg - hm™.
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The maximum zinc absorption intensity reached 0.37 mg - d ' (2020) and 0.32 mg - d' (2021), and zinc absorption

reached 7.30 mg(2020) and 6.27 mg (2021) at the expansion to maturity stage. Under the same condition, the zinc accu-

mulation reached 12.78 mg(2020)#112.10 mg(2021). These results were similar to the application rate of 45 kg-hm”, and

higher than other treatments.Considering yield, quality, and zinc absorption and accumulation, the soil application of

30 kg hm? zinc fertilizer considered as a suitable application scheme.

Key words: Melon; Oasis irrigation area; Zn absorption; Zn accumulation
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I T 2020 —2021 75 H Il A R E B AT,
BRI X AL T E I I AR o, AR B 7K & 110 mm,
SENREZE R B 1265 mm, FHSE 7.4 °C, 4 H IR
#2832 h, G FARIR (=10°C) 3194 °C. REH A
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LA L A 5 R i A T R B IR A & A2 77
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wit,3 WHEE, 18 MM, /NX AR 24 m* (6 mx
4m). i IFRORE SR 28 BV E i A =, B 3R AT T
VIV, V1% 30 cm, F#ETE 70 cm, 2255 130 cm.
RS A8 7E V6 9 00, b AR 5 BE VA s 45 em, 4T B8R
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(K,0 75 kg - hm™) i AR TRk i — Ik P\, IR
a3 4 YN, FERE TR SR SRR L 5110202,
AR5 b VR AT, B O SR it 7 R e it R
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F10 em ABFZER 10 em BIZNI BN JE K . HE
W TP AL S B AIE K 1 IR, e RIGHEK 5 IR&E
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H1 BB, 8 A 13 Hig3k:2021 45 H 7 HE
#,8 A 16 Hikgk.
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13,1 EEFA R e #NE IR AR H SR
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YLK ENE LIS E S &, XM 0.15 mol - L
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Table 1 Effects of different zinc concentration on yield and quality of melon
i fﬁ ”%l;g?tment iﬁéﬁﬁmit ﬁﬁ ﬁjm#% B W(ﬁj@ﬁﬂ%%) ‘V;I(ti%n%l%g go)ntent/ _ﬁiﬁ% )aciq content
mass/kg Yield/(kg-667 m™) SSC/% (mg-100 g» (mg-100 g
2020 Zn, 1.97+0.06 b 2237.27+43.60 b 11.04+0.48 ab 3.04+0.28 b 0.78+0.09 a
Zn;s 1.98+0.15 b 2 240.67+66.53 b 11.00+0.31 ab 3.11+0.35b 0.88+0.12 a
Zny, 2.11£0.15 a 2 459.20+96.67 a 11.11£1.33 ab 3.77+0.51 a 0.78+0.02 a
Znss 1.93+0.24 b 2 375.53+54.67 a 11.19+£0.28 a 3.87+0.83 a 0.83+0.17 a
Zne 1.97+0.19 b 2 185.40+40.80 b 10.15£0.82 b 2.84+0.55 ¢ 0.78+0.13 a
Znys 1.91+0.07 b 2 069.07+58.73 ¢ 8.21+0.72 ¢ 2.60+0.06 d 0.80+0.07 a
2021 Zn, 1.89+0.12 b 2278.67+116.20 b 11.76+0.62 ab 3.43£0.15 ab 0.87+0.13 a
Zn;s 2.01+0.04 ab 2 345.80+46.47 ab 11.70+0.70 ab 3.48+0.29 ab 0.79+0.10 ab
Zns, 2.14+0.04 a 2 483.60+71.80 a 12.19+0.95 a 3.68+0.30 a 0.82+0.07 ab
Znss 2.12+0.16 a 2 432.13+97.00 ab 12.23+£0.73 a 3.77+0.17 a 0.77+0.12 ab
Zng 1.85+0.13 be 2 139.73494.60 ¢ 10.08+0.98 b 2.65+0.42 ¢ 0.65+0.11 b
Znss 1.68+0.13 ¢ 1 882.53+£55.67 d 8.02+0.33 ¢ 2.95+0.55b 0.71£0.10 ab

T FZIECT EAR NG FREORE 0.05 KPR EEF. TR,

Note: Different small letters in the same column are significant among different treatments at 0.05 level. The same below.
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Zne M 5F BAVE B, (5 4k 22 32 = e 2 K P R
B R B N [T AR AR R R R B
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T At b3 AR SR AN TR R 2 e i R
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R B HG OK, AR T B A & Bl & AR
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AL 4.10~7.30 mg, 76 = T HABPY B B A it FH &=
X I B W A R P e i) AR LA AR B A K B
KPR Znys Zinsos Zinus A Zng 5 & 5 T Zng, 15 Jiti 5% 5
4 30 kg - hm? 5% 45 kg - hm™ 75 31 5 KAH , 76 i 4 =
153 60 kg hm™ 5 A FEAGES, iiEE 28 75 kg hm?
IR S Zn, MR TC R 2 2 5

B FEAE AR B S IR A X F 0.15~
0.37 mg - d"' (2020 %) 1 0.16~0.32 mg - d"' (2021
), m T A E T 0.01~0.06 mg - d (2020 42021
AR o A [ e A 6 3 R A e 1 2
TEAEFEAE KB B R IA 5, T e 28 1 R e e i
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Table 4 Absorption amount and intensify of zinc during different treatments of single melon

. e izﬁ-ﬁﬂ% ' 1335-33252 ' FTE-H&?% ' Ha;%%ﬁk;ﬂ
Index Treatment Transplanting to extension Extension to flowering Flowering to expansion Expansion to matury
2020 2021 2020 2021 2020 2021 2020 2021
Bl Zng 0.12£0.01 b 0.14£0.01a  0.42+0.04a 0.46£0.02a 3.77£0.08c 3.68£0.10c  4.12+043b  4.10£0.31b
Absorptionin - 7, 0.13+0.01ab  0.16£0.01a 0.5140.08a 0.50+0.03a 433£0.07b 4.56+0.15b 6.65:042a 5.93+0.44a
stage/mg Zns 0.15£0.01a  0.15£0.02a 044+0.08a 049:0.09a 4.89+026a 5.19+0.12a 7.3040.82a 627+0.41a
Znus 0.15+0.02a  0.15:0.01a 0440042 049+0.02a 5.14+022a 4.79+0.12b 7.22+0.73a 6.38+0.55a
Zneo 0.14+0.02ab  0.16£0.02a 0.45£0.07a 0.43£0.10a 4.20£028b 4.56+0.06b 6.98+0.26a 6.26+0.11a
Znss 0.15£0.02a  0.15:0.01a 0480.02a 045:0.07a 3.85:0.10c 3.46+0.17¢c 5.05£032b 4.2130.56 b
AT i Zn, 0.01£0.001a  0.01£0.001 a 0.05+0.005a 0.06+0.003a 0.15£0.02a 0.17£0.03b  0.21+0.02b  0.21+0.02b
Absorption 7, 0.01£0.001a  0.01£0.001 a 0.06£0.010a 0.06+0.003a 0.1740.04a 0.21£0.01a 033£0.02a 0.30+0.02a
‘(ﬁg‘lsc‘ity)/ Zns 0.01£0.001a  0.01£0.001a 0.06£0.009a 0.06+0.011a 0.20£0.01a 0.24+0.04a 037+0.04a 0.32+0.02a
Znss 0.01£0.001a  0.01£0.001 a 0.06+0.005a 0.06+0.003a 0.21+£0.06a 0.22+0.01a 036£0.04a 0.32+0.03 a
Zneo 0.01£0.001a  0.01£0.001 a 0.06£0.008a 0.05£0.012a 0.1740.01a 0.21£0.01a 035£0.01a 0.31+0.01a
Zns 0.01£0.001a  0.01£0.001 a 0.06£0.003a 0.06+0.009a 0.15£0.04a 0.16£0.01b 0.25£0.02b  0.21+0.03 b
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