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Effects of different selenium application methods on growth and seleni-

um absorption of tomato in facility

Xiao Zibin', Ma Jianmei', Liu Shiwei', Wang Jitao®, Jiang Xueqin', Yu Xiaohui', Yang Hui', Zhang Wen-
wen’, Guan Zigang®, Huang Lingdan’

(1. Ningxia Hui Autonomous Region Horticultural Technology Promotion Station, Yinchuan 750002, Ningxia, China; 2. Ningxia Hui Au-
tonomous Region Agricultural Technology Extension Station, Yinchuan 750001, Ningxia, China; 3. Huinong District Agricultural Tech-
nology Extension Service Center, Shizuishan 753600, Ningxia, China; 4. Ningxia Xuri Sunshine Ecological Fruit and Vegetable Planting
and Breeding Professional Cooperative, Yinchuan 750006, Ningxia, China; 5. Xingqing District Bureau of Agriculture, Rural Affairs and
Water Resources, Yinchuan 750004, Ningxia, China)

Abstract: To investigate the effects of different selenium (Se)application methods on photosynthetic characteristics, sele-
nium accumulation and distribution, fruit quality and yield of greenhouse tomato, and to clarify the synergistic effect be-
tween soil application and foliar spraying, a field experiment was carried out with greenhouse tomato as the test material.
Four treatments were set up, including control (CK, no selenium fertilizer applied), soil application (T1), foliar spraying
(T2), and combined soil and foliar application(T3). The photosynthetic parameters, selenium bioconcentration factors of
various organs, selenium transport efficiency, as well as fruit quality and yield indexes of greenhouse tomato under differ-
ent selenium application methods were compared and analyzed. The results showed that the net photosynthetic rate of T3
was significantly higher than that of CK and T1. Compared with CK, the stomatal conductance and transpiration rate of
T3 increased by 45.45% and 53.49%, respectively, while the intercellular CO, concentration decreased by 35.30%. T1 had

the highest root selenium bioconcentration factor, reaching 1.96, and T2 had the best selenium accumulation effect in
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stems. The T3 fruit selenium bioaccumulation factor(0.39)significantly increased by 178.57%, 290.00%, and 160.00% re-

spectively compared to CK, T1, and T2. The soil-root transport coefficient of T1 was the highest(1.96), but there was no

significant difference between T1 and T3. T3 had the optimal leaf-fruit transport coefficient(0.36), which was significantly
227.27% higher than that of T1 and 414.29% higher than that of CK, indicating that T3 could maintain efficient selenium

absorption by roots and maximize selenium accumulation in fruits. Compared with CK, the soluble sugar content, ascorbic

acid content, soluble protein content, sugar-acid ratio, soluble solids content and yield of T3 treatment were respectively
40.07%, 3.29%, 19.95%, 27.12%, 14.36% and 5.24% higher than those of CK, respectively. In conclusion, soil applica-

tion + foliar spraying(T3)is the most effective method for applying selenium to greenhouse tomato. By jointly regulating

stomatal conductance and the photosynthetic process, it significantly enhances photosynthetic efficiency. At the same

time, it optimizes the accumulation, distribution, and transport efficiency of selenium in the root-stem-fruit system, ulti-

mately achieving simultaneous improvements in fruit selenium content, nutritional quality, and yield.

Key words: Tomato; Selenium fertilizer; Photosynthetic efficiency; Selenium transport; Quality
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Table 1 Effects of different selenium application methods on photosynthetic characteristics of tomato leaves

AbF ot e AL HulA] CO, #efEE i puis
Treatment P./(umol -m*-s™) G/(mmol -m*-s™) C/(umol -mol™) T/(mmol -m*-s")
T1 17.40+1.53 b 0.36+0.03 ¢ 800.67+10.70 a 3.7+0.000 2 ¢

T2 18.71+1.29 ab 0.51+0.06 b 604.19+41.93 b 5.34£0.000 5 b

T3 21.25+0.66 a 0.64+0.01 a 434.87+1.67 ¢ 6.6+0.000 1 a
CK 16.41+1.15b 0.44+0.03 be 672.06+45.91 b 4.3+0.000 6 be

T FFIAF/NG FREFRORAR R ] 7E 0.05 KP 25 R . TR

Note: Different small letters in the same column indicate significant difference among different treatments at 0.05 level. The same below.
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Table 2 Effects of different selenium application methods

on selenium bioenrichment factors (BCF) in various
tomato tissues

b P i BCF 2 BCF - BCF RS2 BCF
Treatment Root BCF Stem BCF Leaf BCF Fruit BCF
Tl 1.96+0.05a  1.02+0.02ab  1.30+0.02a 0.10+0.03 b
T2 1.46+0.18 b 1.04+0.07a  1.33+£0.06a 0.15+0.06 b
T3 1.72+0.02ab  0.91+0.02b  1.31£0.01a 0.39+0.00 a
CK 0.52+0.04 ¢ 0.29+0.03¢c  0.43+£0.09b 0.14+0.00 b
23 ARG X EMER R E B R
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277.00%, 105 T3 L& 3% 7 7 s iR- 2R Ia T B, %
AbEE TR AEY IO 3 2 57 ZE- M #EE T B, &% ib 3
TF (B350 3 7 7 s - SR S i is B B, T2 F0 T3
LRI R ST T1 M CK, T3 4R FEEE T1 AT CK 43
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Table 3 Effects of different selenium application methods
on selenium transport factor (TF) among different tissues

and organs

b B 4 e o
Treat TR(EHE-R)  TFOR-2) TR TFOH-H50)
ment TF(Soil-root) TF(Root-stem) TF(Stem-leaf) TF(Leaf-fruit)
T1 1.96+0.05 a 0.52+0.02 ab  1.28+0.01 a 0.11+0.04 b
T2 1.46+£0.18 b 0.75+0.14 a 1.28+0.07 a 0.30+0.00 a
T3 1.7240.02 ab  0.52+0.00 ab 1.44+0.02 a 0.36+£0.07 a
CK 0.52+0.04 ¢ 0.56+£0.03 a 1.4440.15 a 0.07+0.02 b
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BB AR E £, T3 A ABEHEASE
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£4 TEREMSRXE SRR
Table 4 Effects of different selenium application methods
on tomato quality

WASA) WO w( AT w(AlE  w(aTEN
. - TR HEE EIEYD

Ascorbic  Total g 1o FHREL g ble Soluble

b id id -
A ach a sugar . . protein  solids
content/  content/ acid ratio
(ng-g') (mg-gh content/ content/  content/
He'e (mg-g" (mg-g") %

T1 22941 ab 5.09a
T2 22138b S.lla
T3 23534a 5.13a
CK 22785b 4.63b

31.14b 6.12b 4.27b 6.01b
33.37ab 6.62ab 4.4lab 5.85bc
3828a 7.50a 4.63a 6.6l a
2733¢c 590b 3.86¢ 578 ¢
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Fig. 1 Effects of different selenium application methods

on tomato yield
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Fig. 2 Correlation between leaf photosynthetic characteristics, selenium enrichment capacity of each organ and quality

and yield of tomato under different selenium application methods
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