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Abstract: [ Objective | This study aims to investigate the morphological and physiological responses of
different rootstocks of Camellia oleifera grafting seedlings to drought stress, evaluate and screen drought—
tolerant rootstock types, thus providing materials and technical support for the efficient cultivation of high—
quality C. oleifera varieties. Method ] This study used seedlings propagated from seeds of the main promoted C.
oleifera varieties in Jiangxi Province, including “Ganwu 1,” “Ganwu 2,” “Changlin 3,” and the high—ploidy
C. oleifera “Gaozhou,” as rootstocks, and “Changlin 4” as the scion to cultivate 2—year—old grafted seedlings
with the same scion but different rootstocks. A pot—controlled water experiment was conducted to study the
effects of different levels of drought stress on the growth, root characteristics, and photosynthetic properties of C.
oleifera grafting seedlings during the seedling stage. The differences in responses to drought stress among
different rootstocks were analyzed , and the rootstock effects of C. oleifera grafting seedlings under drought stress
were explored. [ Result ] Under mild drought conditions, the grafting seedlings with “Ganwu 1” as the rootstock
exhibited higher growth increments, relative water content, and chlorophyll content.In contrast, “Ganwu 2” and
“Gaozhou” were more significantly inhibited in terms of these indicators. Under moderate drought conditions,
the growth increments, net photosynthetic rate, stomatal conductance, intercellular CO » concentration, and
transpiration rate of all grafting seedlings significantly decreased.Under severe drought conditions, the grafting
seedlings with “Ganwu 17 as the rootstock maintained higher stem height and ground diameter increments , and
their chlorophyll a and total chlorophyll contents were significantly higher than those of other varieties. The
grafting seedlings with “Gaozhou” showed the most significant decline in stem height and ground diameter
increments, followed by “Ganwu 2.” Principal component analysis results indicated that the rootstock “Ganwu
17 exhibited higher resource utilization efficiency and drought tolerance under drought stress , while “Ganwu 2”
and “Gaozhou” had relatively poorer drought tolerance, especially “Gaozhou, ” which was most sensitive to
water deficit.[ Conclusion ] Different rootstock types of grafting seedlings have different physiological responses
to drought stress. The grafting seedlings with the rootstocks “Ganwu 1”7 and “Changlin 3” showed stronger
drought tolerance under drought stress, while the grafting seedlings with the rootstocks “Ganwu 2” and
“Gaozhou” were more sensitive to soil moisture.

Keywords : Camellia oleifera; grafting seedling ; rootstock ; drought stress ; photosynthetic properties
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R S ERS N CIE W ST P 2 € A RER 7 S E RO e 8- UG EUEATE ST VN e < ey 1R 0B S IRTHTPS e
B HRARS S KR 2 T REAESE (B 1) o b iR GZ I3 v AR X B K ST b B T 5T 821K
TAAA CL3 AL E (P<0.05)  fEF 5 W E K TR GW1 B (P<0.05) . MR, HifiA CL3
FGWLAREL  BEAR GZAE T 55 T K 2 B RE 1 8858
®3 TEPpENGEEMHEYE ZEVEREVEELN
Tab.3 The effects of drought stress on leaf biomass,stem biomass,and root biomass of grafting seedlings
Biti A ity 7o Wb MAYIRg AR WAEMEE SRR WE(g-g")  BEYR

Rootstock varieties Treatment Leaf biomass Stem biomass Root biomass Crown biomass Root/Shoot ratio Total biomass

GW1 CK 3.60+0.46"  2.46x0.67"  2.54+0.53" 6.06+1.06" 0.42+0.02* 8.61+1.00™
D1 2.17+0.28"  1.51+0.07"  2.12+0.30™ 3.67+0.23"" 0.60+0.03* 5.79+0.52*
D2 2.22+0.12"  1.49+0.20™  2.05+0.35" 3.72+0.30"" 0.61+0.05" 5.77+0.59*

D3 1.62+0.55"  1.21+0.32*  1.39+0.43* 2.83+0.85" 0.51+0.07*"  4.23+0.69"
GW2 CK 1.85+0.29*  1.57+0.27*  1.09+0.19" 3.42+0.12" 0.32+0.05"™ 4.51+0.31™
D1 1.70+£0.36"  1.46+0.07*"  2.19+0.47* 3.15+0.39*" 0.68+0.07" 5.35+0.86™

D2 1.33x0.10™  1.00+0.10"  1.32+0.39*"  2.40+0.13"  0.59+0.08""  3.65:+0.26"
D3 1.38+0.22"  1.25+0.14*"  1.05:0.09" 2441030  0.41x0.04"  3.69:0.42"
CL3 CK 2.55£0.69"  1.79£0.41"  1.96x0.47"" 434x1.02"  0.45:0.00"  6.30£0.94""
D1 1.97x0.18"  1.67+0.12"  2.66:0.42"  3.64x0.17"  0.73z0.10  6.31x0.55"
D2 1.9420.39"  1.36+0.18"  1.70x0.12""  3.30£0.53"™  0.54z0.07""  4.99:0.61""
D3 1.320.14"  1.45:0.06"  1.440.19"  2.77+020"  0.51x0.03""  4.2120.38"
CK 2.59+0.62"  1.73:0.35"  1.71x0.34""  432+0.95"  0.40+0.02""  6.030.79*"
D1 1.91£0.28"  1.46+032" 2.33:0.06"  3.38+0.60  0.740.13"  5.70£0.55"
v D2 1.63x0.36"  1.01x0.06"  1.69:0.35""  2.64:0.42'™  0.63x0.04""  4.33:0.76"""
D3 1.3820.31"  1.10:0.16"  0.93x0.06"  2.48:0.45"  0.39x0.05"  3.42+0.50""
X ] — g i T 180 H A 6] NG S BERORAE 0.05 K- B 22 57 3 s XA b il Ffn 35, AR [R1 K 3B 12 [l 31
AR F RN AE 0.05 KV EZER R .

For the same Camellia oleifera variety , different lowercase letters in the same column indicate significant differences at the

0.05 level; for different Camellia oleifera varieties, different uppercase letters in the same column under the same water gradient

indicate significant differences at the 0.05 level.

100 P<0.05 K
P<0.05 D1

S D2

80 D3

*
*
’_‘

60

40

AT K2R %
Relative moisture content

20

GW1 GW2 CL.3 G7.
N A 225 (P<0.05) s R A 5 2253 (P<0.01)
* indicated significant difference at 5% level ; ** indicated significant difference at 1% level.
BT S0 X G AR R A 5 K AR A R

Fig.1  Effect of drought stress on relative moisture content of grafted seedlings
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Fig.2  Effect of drought stress on root morphology of grafted seedlings
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Fig.3 Effect of drought stress on leaf chlorophyll content of grafted seedlings
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