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Abstract: [ Objective] The threat of drought is a main meteorological factor of agricultural production and rational use of the

crops of drought resistant germplasm resources is an important element of biological water saving. This paper aims to study the
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effect of water stress on the growth and development, water potential and gas exchange parameters of tomato leaves grafted with 2
different drought resistance rootstocks and to investigate the feasibility of biological water saving of tomato via grafting on drought
resistant rootstocks. [Method] The experimental was designed by the split plot, the main plot was a grafting treatment composed of
the ungrafted tomato of ‘Jinpeng 1°(J), the grafted tomato of ‘606’ (J/T) with drought-tolerant rootstock and ‘112* (J/S) with
drought-sensitive rootstock, and the subplot was a soil moisture treatment composed of 80%, 60% and 40% soil relative water
content. Pot weighing method was adopted to control soil moisture of tomato. At the flourishing period of tomato plant, the expand
functional leaves pigment, water potential and water-gas exchange parameters were determined and the instantaneous water use
efficiency was calculated, simultaneously, the yield and fruit quality of tomato in different treatments were analyzed. [Result] The
results showed that the yield of grafted tomato was significantly higher than the ungrafted tomato and the yields of J/T and J/S were
17.50% and 11.00% higher than J. Simultaneously, the vertical diameter, transverse diameter, firmness, content of vitamin C and
lycopene of tomato fruit of J/T were significantly higher than J and J/S. The content of tomato leave pigments, photosynthetic rate,
leaf water potential, transpiration rate and water use efficiency of J/T and J/S with different drought resistance were also significantly
higher than J, and at 13:00 the water use efficiency of grafted treatment J/T and J/S were higher than ungrafted J by 15.16% and
7.52%, J/T was also significantly higher than J/S. The yield of tomato showed a significant difference under different soil moisture
contents which showed an order of 80%>60%>>40%, while the fruit quality indicators such as soluble solid, soluble protein,
vitamin C and lycopene are contrary to the yield. With drought stress increased, the yield increase of grafted tomatoes was even more
obvious. And J/T outperformed J/S, and the yield was 7.47%, 4.71% higher than ungrafted J, respectively, under the condition of the
soil relative water content of 80%, and under the condition of 40% of water content, the yield increase rate was up to 38.04% and
22.35%. The contents of tomato leave pigments, photosynthetic rate, leaf water potential and transpiration rate were decreased as the
water stress increased. The water use efficiency in 60% soil moisture treatment was higher than that in 40% and 80% soil moisture
treatments. [Conclusion] Results of the experiment demonstrated that when tomato grafted with drought-tolerant rootstock ‘606,
its fruit yield was higher, fruit quality was better and the photosynthetic rate and water use efficiency were also higher, and especially
prominent under water stress conditions. It was concluded that the possible way to realize biological water saving to a certain extent
for tomato is grafting with drought-tolerant rootstock.

Key words: tomato; grafting; drought-tolerant rootstock; yield; quality; water use efficiency
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Multiple comparison of tomato growth and yield among different treatments

PRI b HT P vl RTE B - YL E FE
Treatments Plant height Stem diameter Root DW Stem DW Leaf DW Single fruit mass Yield
(cm) (mm) (g/plant) (g/plant) (g/plant) (2) (g/plant)
[ZgeAti) T 131.89+6.31c 7.84+0.83¢ 5.34+0.68¢ 25.23+3.47¢ 23.61+4.02¢ 91.71424.65¢c  949.09+375.72¢
Grafting scedlings WT  13656+5.13a  847+0.66a  6.89+40.58a  29.63+3.75a  26.7945.13a  100.78+25.19a 1115.22+347.29a
1S 134.22+6.89b 8.20+0.81b 6.120.55b 27.7244.06b  25.56x5.47b  94.67+26.25b  1053.48+361.79b
TR 80  140.67+1.87a 9.06+1.16a 7.21+0.61a 30.02+5.32a 27.27+4.83a  120.92+7.08a  1396.98+54.33a
Soil watercontent (%) ¢ 1350012875 8.15:042b  6.1040.59b 275144556  2528:424b  102.18:5.03b  1136.64+98.79b
40 127.00+2.83c¢ 7.32+0.31c¢ 5.03+0.53¢ 24.624427c  23.14+3.64c  64.04+6.32¢c 584.15+90.50¢
P { P-value
421 Grafting seedlings 0.0009 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
47K 4} Soil water content 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
WX K5y GxW 0.1915 0.0316 0.0429 0.0578 0.0321 0.8143 0.0468

RHREAILIE NG T RERTRAE BN ZE R TE 5% 545K I3 T K VS A hldon <Gl 157 AN SURPERGEAR ©606° LRI MRS UK A
1127 RN T

Data in the table followed by different small letters in same column mean significant at the 5% levels, J, J/T and J/S mean self-root seedlings of Jinpeng No. 1,

grafted seedlings with drought resistant rootstock 606, grafted seedlings with water sensitive rootstock 112, respectively. The same as below
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Table 2 Multiple comparison of tomato fruit quality among different treatments

PRI b HT P2 % i i AETERTEY) ARSI YiA % C ML F
Treatments Vertical diameter ~ Transverse Firmness Soluble solid  Soluble protein Vitamin C Lycopene
(cm) diameter (cm) (kg-em™) (%) (mg-g' FW) (mggh (nggh)
[ZSEai] J 5.00+5.08b 5.47+6.27b 11.82+0.98¢ 5.3240.93b 1.15+0.18b 0.50+0.03¢ 2.26+0.75¢
Grafting scedlings YT 5204682 5785462 1257+090a  5.88+1.00a 1294021a  0.54£0.0da  3.19+1.03a
s 5.09+4.52b 5.53£555b  12.15£0.82b 5.67+0.99a 1.23£0.16ab  0.52+0.03b 2.81+£0.81b
T+ K 80 5.66x1.73a 6.16+2.64a 13.18+0.46a 4.53£0.33¢ 1.0240.10c 0.48£0.01c 1.82+0.28¢
Soil water content (%) ¢ 5 g4 30 5734199  12.1140.40b 5.60£0.27b 1.22+0.08b 0.51=0.01b 2.65:0.47b
40 4.58+1.84c 4.89+2.49¢  11.2520.59%¢ 6.73+0.36a 1.42+0.10a 0.56+0.02a 3.78+0.56a
P {i P-value
W% Grafting seedlings 0.0055 0.0062 0.0002 0.0057 0.0314 0.0002 0.0021
+33/K 4} Soil water content 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
WX KSY GXW 0.6607 0.2039 0.7348 0.9103 0.895 0.0161 0.034
#*3 AREEMMAASERENSELER
Table 3 Multiple comparison of tomato photosynthetic pigments among different treatments
PRI AbH 4R a H4EE b 4 % (atb) KiAH bR KiAE hFEMRFR
Treatments Chl a (mg'g"' FW) Chlb (mg'g'FW)  Chl (atb) (mg'g' FW) Car (mg'g” FW) Car/Chl
WAk J 2.02+0.20c 0.74+0.06¢ 2.77+0.25¢ 0.43+0.03b 0.1547+0.01a
Grafting scedlings IT 227+0.32a 0.80£0.06a 3.06:0.38a 0.45:0.03a 0.1483=0.01b
s 2.17+0.27b 0.780.06b 2.95+0.33b 0.44+0.03a 0.1507+0.01ab
+HK I (%) 80 2.46+0.20a 0.84+0.03a 3.23£0.22a 0.48+0.01a 0.1452+0.01b
Soil water content (%) 2.11£0.12b 0.78£0.02b 2.8940.13b 0.44+0.02b 0.1518+0.01ab
40 1.89+0.12¢ 0.70+0.03¢ 2.59+0.12¢ 0.41£0.02¢ 0.1576+0.01a
P {ii P-value
G Grafting seedlings 0.0012 0.0017 0.0004 0.0046 0.0450
138k 43 Soil water content 0.0001 0.0001 0.0001 0.0001 0.0573
WAl XKy GXW 0.2649 0.9172 0.2453 0.8803 0.6100
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Fig. 1 Diurnal changes of environmental factors in the

experiment
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Fig. 2 Effects of different treatments on diurnal changes of Pn in tomato leaves
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Fig. 3 Effects of different treatments on diurnal changes of water status in tomato leaves
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