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Rootstock—scion interaction on anatomical structure and
hydronutrient characteristics of grafted camellia seedlings in
response to potassium deficiency

Cao Shiyi',Zhang Yunyu’, Yuan Yinghua®, Liu Juan',
You Lu', Chu Shuangshuang', Hu Dongnan'

(I.Jiangxi Provincial Key Laboratory of Subtropical Forest Resources Cultivation, College of Forestry,
Jiangxi Agricultural University, Nanchang 330045, China; 2. Xinyu Forestry Development Service Center,
Xinyu, Jiangxi 338000, China; 3. Guxian Forest Farm of Yongfeng County Jiangxi Province, Ji’ an, Jiangxi
331507, China)

Abstract: [Objective] This study explores the rootstock—scion effect on the response to potassium
deficiency in grafted Camellia oleifera seedlings from the perspectives of anatomical structure , potassium nutrient
accumulation, and water potential, providing theoretical guidance for regulating potassium absorption and
utilization in oil tea as well as for selecting and using rootstocks. [ Method | Two potassium treatments were
designed: potassium application (K1: 6 mmol/L) and potassium deficiency (KO: 0 mmol/L). Potted experiments
were carried out using five one—year—old grafted Camellia oleifera seedlings with either the same rootstock and
different scions or the same scion and different rootstocks(Gan 8/Gan Wu 2,Gan Wu 1/Gan Wu 2,Gan Wu 2/Gan
Wu 2, Gan Wu 2/Gan 8, Gan Wu 2/Gan Wu 1) as experimental materials. Regular sampling was conducted to
observe and measure stem and leaf anatomical structure, potassium content, and water potential, in order to
analyze the response differences of grafted Camellia oleifera with different rootstocks or scions to potassium
deficiency.[ Result] (1) The response of tissue thickness in the leaves of tea—oil seedlings during the seedling
stage to potassium deficiency is not only related to the scion variety but also affected by the rootstock variety.For
Gan 8, whether used as a rootstock or scion, the tissues of the grafted seedlings’ leaves are thicker when no
potassium is applied, whereas for Gan Wu 1, the tissues are thicker under potassium application.The anatomical
structure of the stem responds to potassium deficiency more closely depending on the scion variety. Potassium
deficiency promotes an increase in stem and pith diameter in Gan 8 scion combinations, with diameters in
November being 11.29% and 47.70% larger than those under the K1 treatment, whereas in the other two scion
combinations, the diameters under potassium deficiency are significantly smaller than with potassium application.
(2)Potassium deficiency overall affects the accumulation of potassium nutrients in the stems and leaves of grafted
seedlings. The effect on leaf potassium content is determined by the scion variety and is not related to the
rootstock variety. In Gan 8 and Gan Wu 1 scion combinations, leaf potassium content under KO treatment is
significantly reduced by 37.8% and 30.7% compared to K1 treatment, while in Gan Wu 2 scion combination, the
difference between KO and K1 treatments is not significant.The effect of potassium deficiency on stem potassium
content is related not only to the scion but also varies with different rootstocks. Under potassium deficiency, the
stem potassium content in May for Gan Wu 1 rootstock and scion combinations decreased significantly by 36.9%
and 40.7% compared to K1, whereas for Gan 8 and Gan Wu 2 used as either rootstock or scion, stem potassium
content during the seedling stage was not significantly affected.(3)Potassium deficiency enhances the predawn
water potential in all combinations of tea—oil seedlings, while its effect on midday water potential is smaller; the
scion variety is the key factor determining the water response of tea—oil seedlings.Gan 8 scion combinations are
more sensitive to potassium deficiency, with predawn water potential in May and November being significantly
higher than K1,increasing by 67.86% and 45.82%, respectively; differences in rootstock varieties have relatively
smaller effects on water potential responses to potassium deficiency. [ Conclusion] The response of grafted

Camellia oleifera seedlings to potassium deficiency during the seedling stage shows both rootstock and scion



F 774 - L PN i

effects. The response of leaf anatomical structure and stem potassium content to potassium deficiency is jointly
influenced by the scion and rootstock , whereas the response of leaf potassium content,stem anatomical structure,
and water physiology (water potential)is mainly dominated by the scion variety.It is recommended that nutrient
management of tea—oil plants should consider the differences in scion variety characteristics while also paying
attention to the influence of the grafted rootstock varieties.
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Fig.1  Anatomical structure and measurement method of Camellia oleifera leaves
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Fig.2 Anatomical structure and measurement method of Camellia oleifera stem
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Tab.1 Thickness of Camellia oleifera leaves with the same rootstock and different scions prm
HE Ay JGBL Ly R M 2 41 iz e T
Scion Month  Treatment Blade Upper epidermis Palisade mesophyll ~ Sponge tissue  Lower epidermis
WMemEL2  3H - 152.03+5.19° 8.45+2.16° 50.99+5.41¢ 85.14+11.06°  7.45+1.99°
G8/IGW2 K1 239.97+8.26'  15.77+0.63" 75.77+2.05' 135.01+6.01"  13.42+0.65"
o KO  290.70+7.41°  19.31+1.57"  104.51£2.92°  152.97+321*  13.90+1.37"
K1 298.60+15.70°  21.62+1.76° 90.28+7.14°  168.61+13.42*  18.09+1.28
1 KO  383.14+9.33  28.16+1.92" 143.90£11.11  193.06+1.55"  18.02+2.14°
WL ET2  3H - 321.11£22.56'  20.71+4.80 98.85+4.13°  188.89+25.87'  12.66+2.06"
CW1/GW2 K1 421.76+1438"  29.01x1.20" 145.02£3.57"  228.64+8.98™"  19.09x1.74°
o KO  379.64+10.12°  22.51+1.08 127.04+4.85'  211.42+4.78"  18.67+0.62°
K1~ 488.85+10.02° 34.91+3.87° 179.42+2.53°  250.50+5.45°  24.02+2.70"
1 KO  418.67+25.72"  23.13+1.27° 147.11+8.74%  225.17+20.33"  23.26+1.87"
BIL2IT2  3A - 330.40+13.04'  20.66+2.65° 93.87+47.63°  199.91£7.96"  15.97+1.42
CW2/GW2 K1 414.57+6.87"  28.75+0.96" 132.335.18""  231.25+6.19™"  22.25+0.54"
o KO 419.77+¢1023"  31.10£0.78" 142.63£8.74  227.87x1.32"'  18.17+0.61°
K1 470.68+4.46'  34.69+2.89" 161.48+20.64"  247.61+14.16"  26.9+2.16'
1 KO  479.35+8.62"  39.13+2.82° 180.71+20.37°  240.36+15.47"  19.14+2.53"

A/ING FREFR IR S R R 2B SRR AR BRAE 5% KF- 22 5 3%

Different lowercase letters indicate significant differences among months and treatments at the 5% level.
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Tab.2 Thickness of Camellia oleifera leaves with the same scions and different rootstocks rm
He Aty kb oy R ML 2T TR eI

Scion Month Treatment Blade Upper epidermis Palisade mesophyll ~ Sponge tissue ~ Lower epidermis
L2158 3 - 399.40+13.80%  33.42+3.40°" 103.98+0.62¢ 240.5749.64"  21.42+4.37"
GW2/G8 K1 411.80+4.29" 28.95+1.60f 122.07+1.74% 236.53+3.36"  24.26+2.09""
3 KO 486.90+13.45"  36.21+1.07" 153.70+4.33 272.62¢9.96"  24.37+2.32"

K1 420.08+5.36" 25.78+2.53¢ 134.64+8.72"  233.45+4.97"  26.20+3.39"

1 KO 545.24+13.30"°  37.22+2.42" 192.40+22.93*  289.63+18.39"  25.99+3.06"

L2l 3 A - 374.64+9.93¢ 30.00+1.427 125.79+14.12%  198.61+12.97°  20.23+7.12°°
GW2/GW1 K1 442.26+6.14° 31.17+0.61" 160.76+6.76" 225.66+7.41"  24.67+0.91"
o KO 386.13£16.50%  27.79+1.72% 140.53+8.88"  195.24+10.34°  22.57+0.42"

1A K1 487.34+9.71" 31.23+0.71 185.98+24.37"  242.26£25.16"  27.86+2.54"

KO 393.79£21.35%  26.132.14* 150.16£3.75"  193.31%26.38°  24.19+1.65"

BIL2/T2 3 H - 330.40+13.04"  20.66+2.65" 93.87+7.63¢ 199.91£7.96°  15.97+1.42°
GW2/GW2 5 R K1 414.57+6.87" 28.75+0.96" 132.33£5.18% 231.25+6.19"  22.25£0.54"

KO 419.77£10.23°  31.10+0.78™ 142.63+8.74%  227.87£1.32"  18.17+0.61%

K1 470.68+4.46" 34.69+2.89" 161.48+20.64"  247.61x14.16°  26.90+2.16"

1 KO 479.35+8.62" 39.1342.82° 180.71220.37%  240.36£15.47°  19.14+2.53

AING FREFR RS R R A AR AR BRAE 5% KF- 225 3%

Different lowercase letters indicate significant differences among months and treatments at the 5% level.
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Tab.3 Anatomy of Camellia oleifera stems with the same rootstock and different scions

TN Ay A b ZEHAS/um BE HAS/ wm AT /um ) B /um
Scion/rootstock ~ Month ~ Treatment Stem diameter Pulp diameter Xylem thickness ~ Phloem thickness
8/ L 2 31 - 1 164.06+71.67" 660.34+90.54:" 119.31+35.34¢ 65.24+7.95'

G8/GW2 K1 1939.56+64.91" 1101.85+101.15"  197.84+22.75' 108.53+2.94"
3 KO 1 678.28+79.48° 770.38+18.27 258.12+11.61% 97.45+0.68""
K1 2287.58+60.57° 791.65+31.76" 383.41+20.57" 125.65+20.90"
1 KO 2 545.82+61.12° 1 169.28+59.38" 391.35+16.35" 148.00212.72°
B2 34 - 1 365.75+31.39¢ 559.46£25.91" 220.65+15.94 103.7525.79>
GWI/GW2 K1 1 878.23+64.41" 823.77+22.48" 291.78+21.65" 118.66+11.56"
3 KO 1 441.54+108.55* 631.80+37.30°" 222.85+31.77¢ 90.62+16.87*
K1 2 432.76+82.85" 981.45+11.42" 492.00+47.59" 112.72+6.36™
1 KO 1919.37+30.30" 697.32+50.14" 379.41+29.29" 116.20+7.76"
TG 2/ T02 3AH - 1 481.82+36.26" 789.04+10.50" 97.14+15.56* 88.97+14.18"
GW2/GW2 K1 1 885.98+65.67" 1038.98+104.48"  284.67+11.85" 105.14£14.24""
3N KO 1 573.36+44.93 565.18+68.00" 329.16+12.86™" 77.04+9.62"
K1 2379.99+54.97"  1308.86+41.35 300.81£106.10°  113.17+39.51™
i KO 1985.11+88.52" 944.93+61.52" 314.21+48.83 101.25+8.40""

ANING FREFR RS A SRR BRAE 5% K1 225 3%

Different lowercase letters indicate significant differences among months and treatments at the 5% level.
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A MIE AR Z B EAERM S, 5 H A0 11 A Gyt 3402 K1 ARFRR 5K T KOARRE, 11 7 fyinf, 85 8 (#3501
FEETE 2 3 Al AL A B 25 HARTE KOADBE N 45 K1 AL BE 45 R % T 9.98% . 11.68% F1116.60% , i .45 5%
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Tab.4 Anatomy of Camellia oleifera stems with the same scions and different rootstock

2 A A B AL 3 ZEHAR/m 6 HAR/ um AJEEBIESE fum )R/ um
Scion/rootstock ~ Month ~ Treatment Stem diameter Pulp diameter Xylem thickness ~ Phloem thickness
G 2155 8 35 - 1651.2+17.36" 723.2422.65" 197.1+40.46' 125.3+30.87"
GW2/G38 K1 1 845.1+76.06" 813.1£103.21  272.7+17.22" 95.3+8.63"
o] KO 1491.7+111.80" 651.6+87.51*" 221.1+31.80" 76.4+8.20°
K1 2 165.5+78.34° 928.6+67.29" 392.0+79.29" 103.4+20.31"
1 KO 1949.3+121.36" 733.0+11.82" 396.7+37.04" 105.6+15.09"
I8 T 1 3H - 1 404.7+18.55" 820.6+25.60" 99.4+3.31* 72.6+20.04°
GW2/GW1 K1 1753.1+69.62" 865.4+90.93 389.2+101.95" 112.4+5.50"
3 KO 1761.8+29.98"* 814.1+76.30" 307.3+48.89"" 90.5+18.30"
K1 2208.7+21.28° 828.8+18.98" 497.0+20.17* 101.3+13.17"
1 KO 1951.3+17.72" 578.5+54.57" 482.1+68.92" 99.4+7.01"
L2002 3H - 1481.82+36.26" 789.04+10.50" 97.14+15.56" 88.97+14.18™"
GW2/6W2 K1 1 885.98+65.67° 1038.98+104.48"  284.67+11.85"  105.14+14.24"
3] KO 1 573.36+44.93" 565.18+68.00" 329.16+12.86" 77.04+9.62°
K1 2379.99+54.97"  1308.86+41.35" 300.81+106.10°  113.17+39.51"
1 KO 1 985.11+88.52° 944.93+61.52"  314.21+48.83"  101.25+8.40"

ANF/ING TR R A R A SR A B 5% KF 22 53 2%

Different lowercase letters indicate significant differences among months and treatments at the 5% level.
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Different lowercase letters indicate significant differences among months and treatments at the 5% level.
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Fig.3  Potassium nutrient content of Camellia oleifera

222 EHAEHLE

AN [V R 2H 5 Tl 2 v 2R SR S 0B (1 4) 575, D5 e 250 5 00 0 2Rk 3 A i 7 7 1 22
5o [ RRRE G, 3 R i 22 B 3R 00 & B TC 38 22 5 o 5 1 O I AR 350 1 RSS2 5 250 35 B 4
it Ak 22 AR 40.79% , T35 8 (B TIC 2 B AR 2H & A2 G AL BRAY S AN B 8., JCIB J2 A B, T Y 2540
IO E T E R

3 AL A [FIREA RIS 25 ARG B0 2R T 3 B TE 22 . 5 800 L ARALE 228 5% 00 & 1A
BRI AE T RN 36.9% . HETC 1 SIS UG AL R RE A TE 5 T B A e 1 AR AR BB 3t 8 i
JC2 At FORF SRR AR N KN 3 . £ B RITIA A 2R R i S R ARG AR A G

A 5 Significance level: 0.05 ok 3A B s Significance level: 0.05 L_Jck 3R
Ak sA K sA
a [ ]Ko 5/ a [ ko sA
. B« ab E
4r ab B=xo 14 4 B=ko 114
by
— bede — abede B i
ﬁm o i hbu s abed abed abed
2E 7 ©F =y =
— § ol cde
- O -~ O de
i, | . @<l . . .
r
& s
1+ 1+
0 0
s/ A2 Lalloe A2/ 2 W2 WIS WAABRL
GSIGW2 GWI/GW2 GW2/GW2 GW2GW2 GW2/GS GW2GWI

B4 MAEEE T
Fig.4 Potassium nutrient content of Camellia oleifera stems
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Tab.5 Water potential of Camellia oleifera seedlings with the same rootstock and different scions

i A Variety H 15 Month  #AbFE K treatment ¥ f2 /K3 Early morning water potential TEZF 7K 3 Midday water potential

8/ 02
G8/GW2

BTG 145 2
GCW1/GW2

T2/ 2
GW2/GW2

3H
5H

11 H
3 A
5H

11H
3H
5H

11H

K1
KO
K1
KO
K1
KO
K1
KO
K1
KO
K1
KO

-1.60+0.98""
-2.80+1.41°
-0.90+0.53"
-4.67+1.58"
-2.53+1.69"
-0.83+0.25"
-1.17+0.49"
-1.17+0.75"
-2.13+0.25"
-0.93+0.29"
-1.03+0.42"
-1.27+0.35"
-1.00+0.8"
-4.33+0.6"
-2.10+0.35"

=7.37£2.41"
=7.77£1.25"
-6.23+1.44"
-6.47+0.35"
-6.03+£2.06"
-5.93+1.69"
-8.40+2.65"
-9.00+2.69"
-9.40+1.22*
-8.67+0.4"
=-5.70+1.8"
-9.27+3.06"
-6.80+£2.01"
-12.27+2.37"
-8.53+1.89"

ARV TR IR A A SRR A 5% KF 22 57 i 3%

Different lowercase letters indicate significant differences among months and treatments at the 5% level.
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Tab.6 Water potential of Camellia oleifera seedlings with the same scion and different rootstocks
BAP Variety  H ) Month  #4ZbPE K treatment ¥ fR/K#¢ Early morning water potential 1FZF-7K#¢ Midday water potential
L2/ 8 3A - -1.50+1.25" -6.60+1.41"
GW2/G8 ; K1 —2.73+1.5" -8.63+1.24"
5
KO -0.77+0.21* -10.60+2.31
K1 -2.70+1.04" -8.30+0.2"
11H
KO -2.90+0.44" -9.70+0.36"
2/ 1 3A - -1.10+0.3" -6.27+2.66"
GW2/6W1 . K1 -1.37+0.55" -8.00+1.84"
5
KO -0.90+0.17* -6.67+2.27"
K1 -6.77+0.57° -9.23+1.27"
11 H
KO -1.97+0.32™ -8.57+1.99"
B 2% 02 3H - -1.03+0.42" -5.70+1.8"
CW2/GW2 5H Kl ~1.27+0.35" -9.27+3.06"
KO -1.00+0.8" -6.80+2.01°
K1 -4.33+0.6" -12.27+2.37"
1A
KO -2.10+0.35"° -8.53+1.89"

A/ING FREFR IR SR 2B SRR A BRAE 5% KF 225 35

Different lowercase letters indicate significant differences among months and treatments at the 5% level.
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Fig.5 Analysis of anatomical characteristics of Camellia oleifera seedlings and correlation between potassium content

and water physiology
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