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Effects of fulvic acid on tomato growth, fruit yield and quality under

drought stress

REN Qiaoping', ZHU Weilong’, SONG Hongxia’

(1. Jinzhong Modern Agricultural Industry Development Center, Jinzhong 030600, Shanxi, China; 2. College of Horticulture, Shanxi Ag-
ricultural University, Taigu 030801, Shanxi, China)

Abstract: To investigate the effects of fulvic acid (FA) on tomato growth, fruit yield, and quality under drought stress,
Provence tomato plants were cultivated in a solar greenhouse. Four treatments were established: Normal irrigation (CK),
drought+0 mg - L' FA (F0), drought+400 mg- L' FA (F4), and drought+800 mg- L' FA (F8). Morphological indices,
drought-resistant physiological parameters, fruit characteristics, yield, and quality were assessed. The results demonstrat-
ed that drought stress severely inhibited tomato growth, antioxidant enzyme activity, fruit yield, and quality. Foliar appli-
cation of 400 mg - L' FA significantly increased plant height and stem diameter by 13.56% and 30.25% versus FO0, respec-
tively. Superoxide dismutase (SOD), peroxidase (POD), and catalase (CAT) activity increased by 15.68%, 42.22%, and
56.47%, while MDA content decreased by 32.61%. Fruit yield and lycopene, vitamin C, soluble protein content rose by
44.55%, 86.97%, 28.07%, and 19.80% versus FO, respectively, with sugar-acid ratio increasing significantly 128.22%.
Mineral Ca, Mg, K, Fe, Zn content increased by 25.02%, 18.57%, 19.34%, 30.34%, and 34.65% versus F0, respectively.
In summary, under the experimental conditions, foliar application of 400 mg - L' FA enhanced tomato growth and
increased fruit yield while improving quality parameters under both arid and semi-arid conditions. These findings provide
an effective approach for reducing irrigation water consumption and enhancing yield and quality of facility- grown
fruit-type tomato in water-scarce region.
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Note: Different lowercase letters indicate significant difference between different treatments at 0.05 level. The same below.
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Fig. 1 Effects of FA on tomato plant height and stem diameter under drought stress
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Fig. 2 Effects of FA on tomato leaf morphology under drought stress

2.2 FAXFRME REMM RIS WSR2 18.27% . 4MIEW i FA J5 , F4 #1 F8 &L #H[¥) SOD.

WA 3 fros, T 5l 5200 & i Pr A AL BEE POD. CAT 3% 1 20 5l %8 FO 4b 7 32 5 15.68% -
P Hod, FO A B SOD & % 88 CK #& = 42.22%.56.47%F11 21.58%125.86%+41.18%; H SOD
16.39% , {5 POD 1 CAT 3 14 43 5 F ¥ 35.43% + 5 CAT J5 46T CK,POD j5 1 B 5 CK #HEHL &

<173 -



S TS ) e ;
RIS R hoH R % 38 %
w 150 ab a 600 80 r a N
= 7 - [ al
KT o0 L be B # w500 [ ab 3 e
N gy be Y5 60 Foab
B o~ -
SR &< 400 | c & Y
X ‘E ] ‘E 300 W ‘? 40
R & N 2 N 2
g %y W 8 290 ® 2
® 2 | = e 20 F
w3 0 2 100 | S
0 L | - | 1 J 0 J .1 J .1 J .1 ) 0 L J 1 L J 1 L | - J
CK FO F4 F8 CK FO F4 F8 CK FO F4 T8

Kb 3 Treatment

Kb 3 Treatment

Kb 3 Treatment

3 FA XFEETEARF SOD.POD. CAT JEMH I
Fig. 3 Effects of FA on SOD, POD and CAT activity in tomato leaves under drought stress
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Fig. 4 Effects of FA on proline and malondialdehyde content in tomato leaves under drought stress
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Table 1 Effects of FA on tomato fruit traits and yield under drought stress

b7 RS R FIBAR% R FeE

Treatment Fruit transverse diameter/mm  Fruit longitudinal diameter/mm  Fruit shape index  Single fruit mass/g  Yield/(kg-667 m™)
CK 81.43+3.41 a 67.80+2.21 a 0.83+0.06 ab 245.28+31.03 a 12 526+1384 a

FO 72.61£5.79 be 55.38+1.16 ¢ 0.76+0.04 b 171.56+£25.35 b 6803+862 b

F4 80.64+5.05 ab 64.58+2.28 ab 0.80+0.06 ab 246.43+20.89 a 98344906 a

F8 68.87+0.87 ¢ 63.17+2.56 b 0.914+0.03 a 233.31£6.79 a 97084276 a

T RIS RN FRERORAR R ] 7E 0.05 KP 25 % . 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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Fig. 6 Effects of FA on tomato flavor quality under drought stress
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Table 2 Effects of FA on mineral content of tomato under drought stress (mg-kg")
AP Treatment w(Ca) w(Mg) w(K) w(Fe) w(Zn)
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