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Effects of salt stress on plant growth and stoichiometric characteristics
of C, N, P and K of grafted watermelon seedlings

SUN Xiaomei', CHEN Sijin®, YANG Liuyan®, Li Jinxia', ZHOU Bin', CHEN Nianlai'
(1. College of resources and environment, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
2. College of Horticulture, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract; In order to explore the salt adaptability of grafted watermelon with blight resistance and to obtain a
combination of salt tolerance with blight tolerance, an experiment was conducted to investigate the effects of NaCl
stress on biomass per plant, photosynthesis, water use efficiency ( WUE) , leaf stoichiometric characteristics among
own-root seedling of Jingxinerhao and two grafted watermelon seedling [ ( Bj—6x893) + Jingxinerhao ] and [ ( Bj—9x
341) + Jingxinerhao |. The findings showed that grafted watermelon seedlings had lower shoot-root ratio, photosyn-
thesis, and C : N ratio than those in [ ( Bj—6Xx893) + Jingxinerhao | (9.6%, 44.2% and 15.5%) and [ ( Bj—9x
341) + Jingxinerhao] (21.1%, 30.1% and 23.0% ). While biomass per plant, photosynthesis, potassium concen-
tration and C : P ratio in [ ( Bj—9%341) + Jingxinerhao | were significantly lower than those in [ (Bj—6x893) +
Jingxinerhao ] by 9.7%, 20.2%, 70.3%, and 24.9%, respectively. Compared to control, salt stress significantly
decreased photosynthesis (60.3% , 45.8% and 41.9%) and C : K ratio (48.2%, 35.2% and 59.4% ) in own-root
seedling, [ (Bj—6x893)+ Jingxinerhao | and [ ( Bj=9%341) + Jingxinerhao | , while significantly increased potassi-
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um concentration by 44.8%, 27.8% , and 56.8% in the materials. The WUE significantly increased with salt addi-
tion by 33.5% and 14.3% in [ ( Bj—6%893) + Jingxinerhao ] and[ ( Bj—9%341) + Jingxinerhao ]. Salt stress had sig-
nificant positive effect on C : N (18.7%) and C : P (15.5%) in [ (Bj—9%341) + Jingxinerhao |. Based on above

results and redundancy analysis, own-root seedling may improve its salt tolerance with increasing potassium concen-

tration, while two grafted seedlings may simultaneously enhance WUE and potassium concentrations to improve their

salt tolerance. The salt tolerance of grafted seedlings [ ( Bj—6x893) + Jingxinerhao | was greater than that of [ ( Bj—

9x%341) + Jingxinerhao ].

Keywords; NaCl stress; grafted watermelon seedling; stoichiometric characteristics of C, N, P and K salt a-

daption
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Note: Capital letters indicate significant differences among materials under control (P<0.05) , lowercase letters indicate significant

differences among materials under salt stress (P<0.05). * means significant difference between control and salt stress at different levels

( %<0.05, * *<0.01,and * * *<0.001). C: The grafted seedlings without salt stress; S: The grafted seedlings with salt stress; G, :

Own-root seedlings of (Bj—6x893+]Jingxinerhao) without salt stress; G;S: Own-root seedlings of ( Bj—6x893+Jingxinerhao) with salt

stress; G, : Own-root seedlings of ( Bj—9x341+]Jingxinerhao) without salt stress; G,S: Own-root seedlings of ( Bj—9x%341+Jingxinerhao)

with salt stress. The same below.
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Effects of salt stress on biomass and root : shoot ratio among materials
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Fig.2 Effects of salt stress on photosynthesis and instantaneous water use efficiency among materials
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Table 1 Effects of salt stress on the concentration of C, N, P and K among materials
BhE ¢ P K
o X e W e X X
Control Salt stress Control Salt stress Control Salt stress Control Salt stress
AR R
Grafted seedling 352.6£6.0a  330.8x4.7a 8.76+0.2a 7.18+0.1a 2.47+0.6ab 2.18+0.1a 35.7+1.4a 64.7+1.8a
of Jingxinerhao
cEpai]
. By b — I
[(Bj=6x893) +REA#7J 357.1£9.7a  325.6x8.7a 7.51£0.2b 6.88+0.1b 1.86+0.3¢ 1.66+0.3a 37.7+3.6a 52.2+1.3b
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Own-root seedling of
( Bj—9%341+Jingxinerhao)

T R PR A R ER  n =3, RIS TREFRORARHE 2253 2.3 (P<0.05) .

Note: The data in the table are mean value +SE, n=3. Different letters in the same column indicate significant differences ( P<0.05).
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