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Fig.2 Changes of soil moisture content of root

system in tomato growing period
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Fig.3 Yield per plant and harvest index of
tomato under different treatments
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Table 1 The appearance quality of tomatoes

under different treatments

HRK A7) RS

wiem  qun, TERMEG T REdi
0 59.56a 0.97a 29.55a

90 2 49.49¢ 0.94ab 28.67b

4 36.06e 0.92b 28.32b

0 53.37b 0.95ab 29.68a

70 2 44.33d 0.98a 29.44a

4 30.31f 0.91b 28.27ab

0 36.42¢ 0.96a 28.99ab

50 2 28.89g 0.93ab 27.89c

4 17.1%h 0.97a 27.09c

PR TR TARNG ZRFROR ST 0.01 KT R EREE
P HAR 2 BHEAR PN S RERR & A AR 0.05 KF LIE R REM.
2.2 WTRKIEBEBRST HETUIEREFRMBRAZMN

ANTF A3 T 2 50 & TS 7 il S R s LR 2. A ih
ST Ve, TIAEVERE. BER. TTIAMEE A R Y
I KRR R S I PR, B AT BE R KT B K

(P<0.05) , iX 4 Ti¥gArI7E AT 50/4 1A B f KAH,
ELLFE 90/0 N AR /IME . HU R KSEVE A 70 em I, &
A Ve BEETHLEE N 2. 4 g/L I, %0 g/L 551
H1110.8%- 33.1%, FHIHL T KR 3G I #5250 Ve
HRE LT HURKE LR 4 g/IL B, Ve BEAEHL R
JKHRVRN 704 50 cm 4b%L 90 cm &b 433 5.9%.
11.9%, wJ AL FKRIEA R T-F A Ve B R H
AR 3 TUE IR R 2B —FONE, RIATEH T
K Er SR T iy S e A L A A A O IR
W PEE 5 v NI B 588 1 PN A il o
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Table 2  Nutritional indicators of tomato under different treatments

b/ N 9527 Ve &/ AR SRR A
#yglem  (@L')  (g400gY)  HEE%  (g400g”) [ETBYE%
0 9.81e 3.74de 0.49d 4.14d
90 2 10.91d 3.81d 0.55¢d 4.93¢
4 12.38c 4.35hc 0.65b 5.54b
0 9.85e 3.75de 0.51d 4.51cd
70 2 10.91d 4.16¢ 0.59¢ 4.92¢
4 13.11b 4.52b 0.68b 5.59b
0 11.46d 4.26bc 0.58¢ 5.36bc
50 2 13.02bc 4.45p 0.61bc 6.40a
4 13.85a 5.05a 0.71a 6.51a

i ARVNG F R R S AL BAE 0.05 K- B2 R B .
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Table 3 Correlation matrix of tomato

quality evaluation parameters

fetr X X, X3 Xq Xs Xs X;  Xg
X, 1.000

X, 0622  1.000

Xs 0967 0527 1.000

X, 0486 0655 0536 1.000

Xs -0.889 -0.644 -0.914 -0670 1.000

X¢ -0.872 -0.784 -0.883 -0.744 0.845 1.000

X; 0209 -0.166 0384 0595 -0.343 -0.299 1.000

Xg -0915 -0.736 -0.917 -0560 0.940 0.907 -0.126 1.000

X N X NIREIREL X AUGERIEEG Xe MRTEFREL Xs
RBTR; Xe NATIETERETEY; X MRS, Xe N HPERE.

F 5 NAFALER N A= B B PN S5 S, AT
FEH AL 90/0 1950 e, BB AKME (ALER 50/4)
AN 467.92%. BALE O g/L WIALEE R B SHES
FHXTFERT, 10l LB AL R RS AV HE R SIS
X5 R ST B R A A 7 B B A WL O ) s R R
IR — B, UK ERRT R AR K BN AR, $hor &
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AhEE 90/2. AbEE 7012 WILEAHEL AR FERT, UiEHTE
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Table 4 Coefficient and contribution rate of principal components

F Gy X4 X, Xs X4 Xs Xs Xq Xs REEAE P E R TR A%
f1 0.916 0.856 0.867 0.577 -0.890 -0.921 0.011 -0.969 5.235 67.442 67.442
f2 0.184 -0.156 0.356 0.617 -0.337 -0.288 0.998 -0.114 1.771 22137 89.579
k5 &M E TN
Table 5 Comprehensive tomato quality score
e 1 2 3 4 5 6 7 8 9
s 90/0 70/0 90/2 70/2 50/0 70/4 90/4 50/2 50/4
LZERT 5.895 5.309 4,682 3.707 3.585 2918 2.876 2.391 1.038
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The Change in Yield and Fruit Quality of Tomato as Affected by
Groundwater Depth and Salinity in Coastal Regions

ZHAO Junhan', SHE Dongli*, YAO Huaizhu?, ZHANG Li*
(1. College of Agricultural Science and Engineering, Hohai University, Nanjing 210098, China;
2. Development Center for Rural Water Conservancy and Technology of Jiangsu Province, Nanjing 210029, China)

Abstract: [Objective] Groundwater level in coastal saline-alkaline areas changes frequently due to the impact of
tides. The associated water and salt movement in soil is hence more complicated than in other regions. This paper
investigated the impact of groundwater depth and salinity on yield and fruit quality of tomato. [ Method] The
experiment was conducted in soil columns, with the groundwater table controlled at the depths of 90, 70, and 50 cm,
respectively. Groundwater salinity was mimicked by NaCl concentration, which was controlled at 0, 2 and 4 g/L
respectively. In each treatment, we measured the yield and fruit quality of the tomato. The treatments were compared
using the principal component analysis and evaluation. [Result] The tomato yield, harvest index, average fruit
weight and color index all decreased significantly with the increase in groundwater salinity, while increased
significantly with the increase in groundwater depth. These four indexes were maximized when the groundwater
depth was 90 cm and the NaCl concentration was zero. In contrast, vitamin C, soluble sugar, total acid and soluble
solid content all increased significantly with the increase in groundwater salinity, while decreased significantly with
the increase in groundwater depth. These four indicators peaked when the groundwater depth was 50 cm and NaCl
concentration was 4 g/L. [ Conclusion] Comprehensive principal component analysis shows that the comprehensive
quality of the tomato increased with groundwater depth and decreased as the groundwater salinity increased. The
optimal for our experiment was groundwater depth is 90 cm and the NaCl concentration is zero.

Key words: groundwater depth; soil salinity; tomato; principal component analysis and evaluation
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