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Abstract: [Objective]lThe selenium content of watermelon is higher in gravel-mulched field than in oth-

er types of fields because selenium is rich in the watermelon, also called “selenium-melon”. In recent
years, selenium-melon has become one of main commercial crops in Ningxia Hui Autonomous Region
and Gansu province of China. According to the study, the selenium content of gravel layer decreased with
the increase of cultivation time, which also affected the selenium uptake by watermelon. This study exam-
ined the effect of suitable exogenous selenium application on the yield, quality and nutrient uptake by wa-
termelon fruit, which would lay a theoretical basis for high quality cultivation and reasonable application
of selenium fertilizer for watermelons in middle and old gravel-mulched fields. [Methods] The experi-
ment was carried out at Gaolan County, Gansu province, China, where there has been a long history in
watermelon cultivation in gravel- mulched fields. A late- mature watermelon cultivar ‘Xisharuibao’
served as materials and Na,SeOs as selenium source, six concentrations of Na,SeO; (0, 20, 40, 60, 80, 100
mg - L") were set to spray the watermelon leaves for three times (vine-extending stage, flowering stage
and fruit-setting stage). The treatments were arranged in a randomized manner with three replicates, and

the area of trial plot was 32 m’. The effects of selenium nutrient solution on the fruit yield, quality and nu-
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trient absorption by watermelons in gravel-mulched field were studied. [Results] The yield, quality and a
part of nutrient elements of watermelon fruit were promoted at lower selenium concentrations, while they
were inhibited at higher selenium concentrations, with the highest happening when the concentration of
selenium was 60 mg-L"'. The yield as well as soluble solids and vitamin C contents increased by 12.60%,
8.03% and 10.51%, respectively than the control, and sugar gradient between fruit core and edge was the
lowest. Nitrogen content in fruit showed firstly increased and then decreased with the increasing of the se-
lenium concentrations , the N content of the treatments with 40 mg- L', 60 mg-L"' and 80 mg- L' in-
creased by 13.95%, 14.73% and 12.40%, respectively than the control. No obvious influence was found
on phosphorus content in fruit at low selenium concentrations, but it decreased significantly at high sele-
nium concentrations. The potassium content in fruit increased with the increasing of the concentration of
selenium, the potassium content of the treatments with 60 mg-L"', 80 mg-L"' and 100 mg- L™ increased by
120.09%, 127.38% and 229.70%, respectively than the control, and facilitation for the absorption of three
elements was in the order of K>N>P. The calcium and magnesium contents in fruit firstly increased and
then decreased with the increasing of the selenium concentrations , which was also the highest at the sele-
nium concentration of 60 mg-L" and increased by 48.29% and 19.49%, respectively than the control, and
facilitation for the absorption of two elements was in the order of Ca>Mg. The contents of selenium,
zinc and iron in fruit increased with the increasing of the selenium concentrations , the zinc, iron and sele-
nium contents in fruit increased by 94.74%-230.70%, 65.20%-126.01% and 209.45%-252.08%, respec-
tively than the control when the concentration of selenium fertilizer was 60-80 mg-L"', and facilitation for
the absorption of three elements was in the order of Se>Zn>Fe. For selenium content in fruit, it in-
creased more quickly when the concentration of selenium fertilizer ranged from zero to 60 mg- L' and
then went stabilized. Correlation analysis showed that the concentration of selenium fertilizer was highly
positively correlated with the contents of other nutrient elements except phosphorus when concentration
was less than or equal to 60 mg- L™, but it was significantly positively correlated only with K, Zn, Fe and
Se, and negatively correlated with N, P, Ca and Mg when concentration was greater than 60 mg-L". [Con-
clusion] The results showed that suitable concentrations of selenium fertilizer could improve yield, quali-
ty and nutrient absorption by watermelon in gravel-mulched field. The selenium content in fruit was be-
tween 0.016-0.032 mg-kg'under the condition of spraying with selenium fertilizer, which reached the na-
tional standard for selenium-rich food. Therefore, selenium-enriched watermelon could be produced by
foliage spray method, and the effect of selenium concentration on yield, quality and nutrient absorption
by watermelon was considerable, so we suggest that the optimum concentration of Na,SeO; for applica-
tion was 60 mg-L"' in gravel-mulched field.
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Table 1 Effect of different concentrations of selenium fertilizer on yield and quality of watermelon
w( AT PEE JE) Soluble solid content/% w(EEZR C) wHER 5
OS] PR . B Vitamin C Nitrate
Treatment Yield/(kg-hm™) il s - . content/ content/
Center Edge Sugar gradient (mg-kg" (mg-kg"
Sey 45058.13d 11.11a 8.84c¢c 2.27a 56.40 b 4753 a
Sexn 45 806.25 cd 11.25a 9.28 abc 1.98 ab 58.21b 5143 a
Seu 47945.63 b 1133 a 9.38 ab 1.94 ab 55.77b 51.68 a
Seso 50736.88 a 11.28 a 9.55a 1.73b 62.33 a 57.14 a
Seso 48216.87b 11.12a 8.97 be 2.14 ab 65.28 a 54.73 a
Sein 47 722.50 be 11.0l a 8.98 be 2.03 ab 56.23 b 4981 a

W FAIAFFREE R p < 0.05 2R R3EKF. .

Note: Different small letters following means within the same column

2.2 A[E)VK FE A AR A PR X 7 TN K = 7T = IR UK AD 2
M)

P P 1 AT, AN [ A A A Ack R 34y et e TR s
BBV ORE TR R AR T R, A AR
AbBRAN AR FE ) i 1 P IR S s i, LR
i JIES AR ) 18 R SR B H S 38 0 /5 PRI K AR Ak a3
HH BL Seson Sesos Sewo A0 FEHIVH NG 2R & & B e » B8
Seo &b B 43 il B BE T 13.95% . 14.73%
12.40%. 41 JE 5T B4 /N T~ 80 mg - L B, X 7 /I
R EZERWMALE, KT 80 mg- L', P4 INEEER
R E BRI, Sewo B Seo A FE TG STV 2 & AR T
27.27%. VO JIVER 2R 25 52 D) 6 o Al IS 3R ) 344 o g
HATN , Seeo~ Seso~ Seioo A ELHL Se, P8 VA 2= 25 549 1) i
FHRE T 120.09% 127.38%F1 229.70% . M LA _E 4>

UICIPSURR T 90 Wiit) N i v U L gt 0f - AL S

=1

indicate significant difference at p << 0.05. The same below.
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Fig.1 Effect of different concentrations of selenium fertilizer on the absorption of N, P and K of watermelon
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Fig. 2 Effect of different concentrations of selenium fertilizer on the absorption of Ca and Mg of watermelon
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Fig. 4 Effect of different concentrations of selenium fertilizer on the absorption of Zn and Fe of watermelon
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Table 2 Correlation analysis between large, medium and

trace elements of watermelon

N P K Ca Mg Zn Fe Se

N 1 0.082 0297 0460 0458 0358 0332 0.652
P 1 -0.839% 0.842* 0.770  -0.633 -0.824* -0.621
K 1 -0.580 -0.479  0.907* 0.998** 0.906*
Ca 1 0.983** -0.493 -0.571 -0.271
Mg 1 -0.412 -0.477 -0.204
Zn 1 0.923**  0.840*
Fe 1 0.920**
Se 1

T R R RORAR R R FE R . TR
Note: * and ** means significant difference at p < 0.05 and
p << 0.01. The same below.
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Table 3 Correlation analysis between concentrations of selenium fertilizer and large, medium, trace elements of watermelon

pCRIAED)

Concentrations of N P K Ca Mg Zn Fe Se
selenium/(mg-L™")

<60 0.959* 0.047 0.856* 0.917* 0.943* 0.962* 0.914* 0.986*
> 60 -1.000%** -1.000%** 1.000%* -1.000** -1.000%** 1.000%* 1.000** 1.000%*
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BB EMW M.
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2013) B aE = Al B S A A &N 0.01~0.90
mg - kg, TSR 28 55 5 1 R ARl 5 & 8 0.000 1~
0.004 0 mg- kg™, F & KK, I T FH 7 AR AE X
PE T EAN 2 B, B FLAE R R A A= b 4
CF 2] 7N TT . W75 R B, A A 47 - TH] 18 it A
RE 5, R VR il ot BRI 3~32 1% , K SR
i 52 38 0 2~4 1% 5 8RS 0 7~60 55 B 5T S
SE T T R AR T A L M X TSR SR S A
HEN0.003 mg-kg!, AHFFTI E H R 52 1 X %
HE AL P D FH P TSR SR 5 504 0.009 mg - kg, 17T

iy A SRR S £ P43 0.016~0.041 mg kg,
FE6 & & bR . Rk, A Bt &R A T B
JIRIRS IV Pl A R R Jre BAT B B R S

4 # w

AR ARG 8 A AN [F] A AR B2 5 P T
sl JoT A 75 70 3R RS 5 T A 5 B R i I A
JEE G %o P8 TG 7= 42 Jot B 57 73 TG 3R IR W B B A
PR BEAE B RE I R U 2 7 AR SR RN o 24 il Lo
BIRE/NT2ET 60 mg- LA, 78 0 8/ 5 o 24
o AV P B 8 T 4 v, HLRE SR SR B AR T
B RSCEAT R A 5 T 4 A0 JIE BT BV K T 60
mg- LI, W0 AH S . 176 IO S0 41 B
R AN 75 R 1 W W 3 B A 0 JIES AR E F T v T 1
e 25625 REVE I | i it SR Sk 97 7 & B AR A
B, 15 H 5D FH VT TR B STV A 7R B P T YA 52 A 60
mg-L'.
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