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In vitro effects and biochemical characteristics from nodal
segments in Quercus variabilis

SHAO Yan-li,ZHANG Cun-xu

(College of Forestry , Northwest A&F University ,Yangling , Shaanxi 712100, China)

Abstract; [Objective) The study was to provide a basis to establish an efficient organ regeneration sys-
tem for Quercus variabilis. [ Method]) Selecting 4 strong Q. wariabilis (30 years old), seedlings of 3—4
months from sand cultured nodal segments of the 4 trees,juvenile and mature nodal segments from the 4
trees were used as sources of initial explants. In vitro effects from nodal segments of different orientation
and clones on the ability of elongation and rooting were compared,also the relationship between antioxidant
enzymes and the ability of elongation and rooting were discussed. [Result] No significant difference was
found for the identical sources of nodal segments from different clones in axillary shoots number,length of
tallest shoot and green leaves number were after the last elongation; The axillary shoots number,length of
tallest shoot and green leaves number from juvenile nodal segment were more than those of seedlings and
mature, which were significant (P<C0. 05) after the last elongation; The identical sources of nodal segments
from different clones in rooting rate and roots number per explant were not significantly different after roo-
ting;Juvenile nodal segment in rooting rate and roots number per explant, which were significant (P <
0.05) ,were more than those of seedlings and mature rooting; The identical sources of nodal segments from

different clones in antioxidant enzyme activities were not significantly different after the each stage; 3
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sources of nodal segment in antioxidant enzyme activities were more than that of another elongation stages

after the last elongation and rooting, which were all significant (P<C0. 05). [Conclusion) These results in-

dicated that juvenile from the mother trees is the best orientation of expants for establishing an efficient or-

gan regeneration system of cork oak(Q. variabilis) ; Certain relationship exists between antioxidant enzyme

activity and the ability of proliferation and rooting.

Key words:in vitro ;nodal segments;Quercus variabilis ;biochemical characteristics

2 ¥k (Quercus variabilis) J& 5¢ 3¢ B @ 8
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Table 1 Comparison of the 3 explant sources of nodal segments from different clones on elongation

HME Rk IR HE R A AR WTHZEZE/ (D« B D K ZFK/mm MR/ s Bk D
Explant orientation Clone code Axillary shoots number Length of tallest shoot Green leaves number

1 2.50+1.08 a 13.58+1.49 a 3.20+1.14 a

S T2 B 2 2.20+1.33 a 13.86+1.87 a 2.3041.06 a

Seedling 3 2.40+1.03 a 13.10+2.18 a 2.70+1.34 a

4 2.00+0.82 a 12.95+1.87 a 2.30+0.95 a

1 3.90+1.60 b 16.05+2.68 b 4.40+£1.71 b

BRI  2E E 2 4.104+1.52 b 15.83+2.00 b 4.304+1.89 b

Juvenile 3 4.00£1.70 b 15.84+1.96 b 4.50£1.51 b

4 3.90+1.45 b 15.98+1.98 b 4.30+£1.89 b

1 2.00+1.33 a 9.55+3.86 ¢ 2.50+1.18 a

bR A 2 B 2 1.7041.00 a 9.46+3.06 c 2.60+1.65 a

Mature 3 2.20+1.14 a 10.16+1.49 ¢ 2.70+1.34 a

4 2.10+£1.20 a 10.45+2.03 ¢ 2.70+1.77 a

TE < [ 50 B 5 bn AN A /NG 5 B35 7R 28 53 3% (P<C0. 05) . 3Rl

Notes: The same column marked with different letters after data are significantly differenct(P<C0. 05). The same as bellow.
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Fig. 1 Effect of explant orientation of Quercus variabilis on the elongation
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Table 2 Comparison of the 3 explant sources of nodal segments from different clones on rooting
A R K TR F R R A A AR/ % RER/ Gk D
Explant orientation Clone code Rooting Number of roots per explant
1 63+0.02 a 1.704+0.24 a
S 1 2K By 2 5440.03 a 1.904+0.18 a
Seedling 3 50+0.07 a 1.80%0.07 a
4 4740.05 a 1.704+0.15 a
1 83+0.01b 2.40+0.07 b
I b 4 25 2 8440.02 b 2.5040.09 b
Juvenile 3 86+0.01 b 2.3040.25 b
4 81+0.03 b 2.50+0.15 b
1 25+£0.05 ¢ 1.7040.03 a
Rk R 25 By 2 1740.09 ¢ 1.6040.08 a
Mature 3 237+0.03 ¢ 1.704+0.14 a
4 194+0.04 ¢ 1.804+0.13 a

M 2 BT LLE B4 2R B A AR R
TA R B RN 2B, B2 Rk B E K (P<
0.05) 52 A= 1 ZE B A5 AR 3 I 35 v T BE bk it 25
B BERR 408 ZE B r AR A W 3 R TR A 2K B
BERR I ZE BE (P<<0.05), L iR&E R0, BERR 4
W25 B A AR BB 1 7E 3 Bl R 25 B b R B s 11
2.3 3WMRBEADEFRBEREHZRE SN AL

EHENER

INF 3 a] LLE o AH TR R I Y 4 A 35 A R A e
R 25 B 7E 38 7H 1% 5% 45 B B M AE ARG 3R 5 . SOD H
CAT By 3% M 25 S5 8 2855 AN ) S R 10 e e MR 25 B

TEH 2 WIS H 4 33 55 . SOD f1 CAT WEHH s T
HoAb R 5 R 32 B B, H 22 538 8 /K (P<C0. 05) 5
TEA MR IG . 2 P S A0 G 06 Pk 3 W 35 s T
RS BE(P<<0.05), LA &5 REW LS 2 K
B 5 35 SR B B A ARG IR O B WE PR A R ]
B

t 2 380 LLAE H L3 A R 9 B Je bR 25 B 7
KRG B, 2 SOD Ml CAT 75 MEAS fb s $ot —
L X EIE T SOD Fl CAT 7811 I8 4 ik 38 48 FH st
B P E G R
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Table 3 Multiple comparison of the 3 explant sources of nodal segments from different clones

on SOD and CAT specific activities after the cultival stages U/mg
S 1Rk R SRR AR B 7 R <
. : . . . -~ SOD CAT
Explant orientation Clone code Culture stage Transfer number
1 1458 5% 3% Elongation 1 33.00+1.56 a 25.26+2.28 a
2 44,244+2.34 b 34.91£3.13 b
3 33.39£3.02 a 25.4542.79 a
s e e B
AR 1 34.0542.25 a 24.8042.45 a
Seedling
A MK 9% Rooting 72.39£4.56 ¢ 53.36+3.08 ¢
2 4% % % Elongation 1 34,20+£1.75 a 25.04+2.69 a

2 44.41£2.00 b 35.844+2.22 b
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4%k 3 Continued table 3

M A K 5 B R B Hi R B HTH UKL < .
Explant orientation Clone code Culture stage Transfer number SOD CAT

3 33.9642.95 a 24,35+2.85 a

4 34,0942.19 a 25.0941.92 a

H: M B 3% Rooting 73.92+2.31 ¢ 51.2842.30 ¢

3 a%l B 3% Elongation 1 34.36+1.75 a 24.65+1.70 a

2 45.124+1.63 b 34.80+1.90 b

3 34.28+1.86 a 24.55+1.58 a

iﬂ:ﬁﬁ% % 4 33.96+2.34 a 24.00+1.88 a
Seedling

A MY B 3% Rooting 74.64+2.78 ¢ 52.94+1.79 ¢

4 a5 3% Elongation 1 34.63+1.62 a 24.60+2.21 a

2 44.8641.66 b 35.33+2.09b

3 34.96+2.77 a 24.94+1.36 a

4 35.01£2.08 a 24.8941.47 a

H: AR 5 3% Rooting 73.5942.68 ¢ 53.184+2.55 ¢

1 I %E B 3% Elongation 1 34.5542.02 a 24.84+1.71 a

2 16.20+2.26 b 35.63+2.32 b

3 34,63+2.57 a 24.62+1.84 a

4 34,65+1.31 a 24.76+1.55 a

H: M B 3% Rooting 74.31+2.34 ¢ 52.2942.20 ¢

2 A% % 3% Elongation 1 35.14+1.74 a 24.93+1.67 a

2 45.46+1.49 b 34.854+2.78 b

3 33.90+2.15 a 24.76+1.73 a

4 34.40+1.96 a 24.54+2.31 a

B bR 4 22 By HEHRHE 57 Rooting 73.6542.40 ¢ 53.2642. 64 ¢

Juvenile 3 azil B 3% Elongation 1 34,.36+1.65 a 29.92+2.47 a

2 44.934+2.77 b 34,96+2.56 b

3 34.37+2.85 a 25.1842.85 a

4 34,944+1.72 a 25.0142.09 a

H: M3 B 3% Rooting 73.82+2.93 ¢ 53.38+3.03 ¢

4 145 1% 3% Elongation 1 35.18£2.07 a 24.76+1.99 a

2 45.01+1.63 b 34.75+1.55 b

3 35.0542.66 a 25.1142.06 a

4 34.90+2.18 a 25.1042.40 a

A M 1% 3% Rooting 74.79£3.02 ¢ 53.3841.80 ¢

1 14 5 1% 9% Elongation 1 34.46+2.05 a 24.42+1.71 a

2 44,41+2.37b 34.53+2.23 b

3 34.66+1.33 a 24.59+1.28 a

4 34.54+1.42 a 24.77+1.83 a

A MR B 3% Rooting 74.5841.90 ¢ 52.3442.63 ¢

2 a5l B 3% Elongation 1 34.51+1.73 a 24.894+1.72 a

2 44.604+2.21 b 34.50+1.66 b

3 34.72+1.58 a 24.74+1.49 a

4 33.82+2.54 a 24.35+1.78 a

BB B 25 By H: M B 3% Rooting 74.19+1.26 ¢ 53.31+2.32 ¢

Mature 3 1454 55 ¥ Elongation 1 33.60+1.99 a 25.0942.81 a

2 45.874+2.23 b 33.55+2.68b

3 35.0542.68 a 24,94+1.85 a

4 35.08+1.60 a 24.05+1.83 a

H: M B 3% Rooting 74.90+2.24 ¢ 53.89+1.84 ¢

4 147 12 3% Elongation 1 34.77+1.90 a 25.05+£2.71 a

2 44,86+1.32 b 34.64+2.44 b

3 34.58+1.74 a 25.07+1.85 a

4 34.40%2.34 a 24.86+1.89 a

A MR K5 3% Rooting 74.35+2.14 ¢ 52.97+2.40 ¢
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A R AN ) Sfe Y5 L AN [ B PR R A e AR 25 B e 4 g
() HE 38 B AN [) ke DR R 22 [ M B i ) O ik 3 22 S
X Ut B 25 B SR AR L e B T HA AR R A R 1 1Y
JIL A AR T IR Pl T A2 3 3 3 Y A 0 AN [ i A
R0 1Y B8 RE 1 AT HO B BRI DL B 5 2R 08 B AR
TR EAESE— 25 B SE UE B . 76 1 58 15 3% B B A2
JeBR 2R B A R A — N A 33X R M A A A Y
B B B B8 A 855 5 s8R WD b ) b A W O 2R B
Ka T BE g b 9K 23 T W L DR O A R A S 3 6 A 4 0 e
Fy it — b R A AT B [ B B R AR AR O Y
P A 3 % 7 1 B % % 0 R 0 AT ke B S0 A A AE 0
T B B s Shy W S T S A B R SO B A A R
Wi, A4 2 AR BE AR 4 I 25 BRI G B R D 5 HAE K
RACA R K FR L FE R — 2 Bk 4 i 2R BOR IR T
30 AF A fR IR A B MR L LIRS R B AR 2R T 20t Z AR
AR YRR R REE BRI T EWE
I s ORI ZE BOR A T AR AR A H AR K g
3 4 7 i HE R

H TR B AR Y A AR 3 IRME L O HLAH 2L SR A
R 14 B Dy A AR X T A R A AR L DR e A
AEARBE ) R B ARG SR ARAR G . AR g R R
B B bk 20 1% 25 B HLAT L S AR v 25 BORTRE B R 25
BEH SR MR J1. Fernandez-Lorenzo 2™ ¥E ¥
JEF Y (Castanea sativa Mill) B WF5E o & B, 45
i 25 B b n i 25 B AT B i AR AR B

g5 bk AT LLw A0 B 8 R bR ) 1 25 B T
o R B MR A B AR AR AR R 00— b BRAE Y 41
R AL L .
3.2 AERBERMIIEWEEY

SOD #1 CAT 2470 & 1k Bl & i 2 Eg 2, H &
BEAE T UG BRAE R N ok 2 00 0 v A el R i
T PR S 1 F R X R AR B 405 5 2 R e O P Y Ak
AL DL 0 A SRR RN B R AR
FEAR Y f, SOD Ml CAT B35 V7R 55 2 vk 4 7l 4%
FRIFIBBVE 1 ADIEAE X 0t T RS 2 WO AR 1 57
1E AR 3G B BE ) 3K B IR K 2R EF R 2R R A
Ko AMER P = A T R I P4 R R B0 2 Al
SR T P9 9% R T R 5 T AU 3 5 5 B Be L 3

B Rl 1 Ak T BRI o 77 A ) 25 2R 8 R v B
2 YR B BE B 2% By B I A D L S SR AR g 0 3 P K
EAREAR, X SR A I 4 R . 2R
W gE AL AR P, 2 Bh B ST 04 5 M T AT BE 2 A R
BI 1S 0 2 B 2 T R A R L X R T A IR
B0 3G T A0 B R 0 A K 2 S EOE MR A B R
e R EN N E R A V= R B A e
ST PUR AL 0 TS VR AR SR — N RRER
K UEEFESS 1 A KV I - o S Al G 1 7
FE T 9 0 B i TS R v B 3 o HE P ST B S M S
WS RE IS R . TR AR RIS IR G  BU A AL B S PR ik
BN 2 NIRRT, X EEREH TRFLTREMT
0.1 mg/L NAA } 0. 25 mg/L IBA, {ii ¥} A4 19 4=
HRBE 7 30 R e B SR A T 1 95 1 R AR

MEL 25 30T DL HY L 3 A R IR AR B AR 2R B A
AR R R SOD it CAT 193 4 28 1k — 5
Vh B 24l K SOD # CAT (935 PE A8 fbAE R 3F 2 R
Ivi] Sk YR 25 B 36 5 i 1 A0 A AR RE 1 0 5 BR = R TR
B4 s DT AR 38T AN B8 7 S i DA T 480 Fe Tl 1% 4y T O
S HE ST R AR R B MR T AR R AR AR R B AR AP A
PR AL S TR A T Ak I 9 i 1) Ak o B e T
36| A LR A R A A I 33 5 2k R e o A T i
AR IR (AN 28 2 B34 58D B R Y IG AR L. AT A
B AF 580 B, 25 B A 20 3% 35 AR T 7 S0 2R T Y
FARAE KR U2 —Fh i 87 ORI R B R 0 R
KOV SRR I S A S AR AR R A
TSR] PR L AN [) R TR AR 2 AR 25 B4 B g
TRV RRRE T 25 5 . 10 5 45 B B A AL G 1 [ T i
T ok AT BE— B ST
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