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Effect of Cuttings with Different Lignin Contents on Cutting
Rooting of Tetraploid Robinia pseudoacacia

QUAN Jin’e'? ,ZHANG Chunxia' ,ZHANG Xiaopeng' ,ZHU Hailan',
ZHANG Sheng' ,ZHAO Zhong'*"

(1 Key Laboratory of Environment and Ecology in Western China of Ministry of Education, Northwest A&F University, Yang-
ling, Shaanxi 712100, China;2 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A&F
University, Yangling, Shaanxi 712100, China)

Abstract;: We measured the lignin content and cross-sectional shear strength of 1-year-old softwood cuttings
of Tetraploid Robinia pseudoacacia in order to investigate the relationship between lignin content and
cross-sectional shear force,and the effects of different lignin contents in cuttings on rooting. The results
showed: (1) A positive correlation was found between the lignin content of cuttings and their cross-sectional
shear force,thus,the lignin content might be inferred based on its shear force. (2) The lignin content of cut-
tings between POD and PPO enzyme activity were significantly positive correlation(correlation coefficient
of POD and PPO were 0. 98 and 0. 92, respectively) ;and the lignin content of cuttings with ABA hormone
content significantly positive correlation (correlation coefficient was 0. 97) ; however, the lignin content of
cuttings with IAA and IBA on significantly positive correlation;according to the influence of POD enzyme

activity of roots can speculate that the lignin content has a certain effect on rooting. (3) The lignin content
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of cuttings and POD enzyme activity was significantly positive correlation (correlation coefficient of 0. 98.

According to the influence of POD enzyme activity of roots can speculate that the lignin content has a cer-

tain effect on rooting. (4) The optimum rooting ability appeared in cuttings containing 19. 47 % lignin con-

tent,and their shear force ranged from 40 to 50 kg. This study will provide a theoretical basis for selecting

appropriate cuttings of Tetraploid R. pseudoacacia in rooting experiment.

Key words: Tetraploid Robinia pseudoacacia ;softwood cuttings;cross-sectional shear force;lignin content;

rooting rate
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Fig. 1 The Lignin contents in cuttings with
different shear strengths
The different normal letters indicate significant difference

among treatments at 0. 05 level; The same as below
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Fig. 2 The POD and PPO activities in cuttings

with different shear strengths
M, ~M; represent the lignin content of different

shear strengths within the scope; The same as below
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Fig.3 The IAA ,ABA and IBA contents in

cuttings with different shear strengths
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Table 1 The rooting statistical analysis of cutting traits in different lignin contents of cuttings

21 5 =S WER HEAR [ii§S
Group Rooting rate/ % Diameter of root/mm No. of roots Length of root/cm
S 12.89+0.70dB 1.4240. 32 4.90+£0. 46b 2.19+0.41b
S, 35.54=£0. 63c 1.4740.12 6.90%0. 79ab 2.56%0.31b
3 51.6740. 80ab 1.6140.29 8.35+0. 69a 4,75+0.47a
S, 60.39+1.29aA 1.63+0.17 9.70+0. 43a 4.8540. 48a
Ss 44, 30740. 63bc 1.7040. 39 9.25+0. 7% 5.56+0. 30a
S 38.74=+0. 28be 1.7140. 26 7.00%0. 50ab 4,3740.27a
Sy 30. 9740. 80cB 1.6740.15 8.25+0.37a 3.85+0. 15ab

T R R BUE R B AR UE R 5 W3 S R /NE RER S S8 43 5 2 /R AL BRI AE 0. 05 F 0. 01 /KPAETE B EHEEF
Notes: Estimates are given as mean= SE. Values with different normal and capital letters within the same column indicate significant differ-

ence among groups at 0. 05 and 0. 01 levels, respectively.
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Table 2 The statistical correlations of lignin content,oxidase activities and hormone contents with rooting

£ NS L R E 7 A AR [ESS
Characteristic Lignin content/ % Rooting rate/%  Diameter of root/mm No. of roots Root length/cm

A i % & & Lignin content%s 0.32 0.93** 0.56 0.65
POD {51 POD activities 0.98" % 0. 38 0.92** 0.62 0. 66
PPO %t PPO activities 0.92** 0.03 0.75" 0. 35 0. 36
TIAA &1 TAA contents —0.01 —0.82" —0.33 —0.71 —0.75"
ABA %1 ABA contents 0.97*~ 0.17 0.86" % 0.43 0.52
IBA {5 & IBA contents 0. 56 0.93** 0.69 0.93** 0.78"

Heox % FRIAIL B ZE K (P<<0.01); % . Fnik B3k (P<0.05),

Notes: * % . Correlation is highly significant at the 0. 01 level; % . Correlation is significant at the 0. 05 level.

1 Ss A1 Sy 2145 AE AR bR s A% (EL AR X R B R &
KR S, FS, ZH 0 5 —
2.5 WBEARESE SUBEENBESESH
ERMEROEX S

FHOG A BT 2R W (38 2) 5 0 A% 1 ) 1 47 A ot
it 5 POD Hl PPO I M AH G 35 (FHC R 8K
39124 0,98 F100.92) . Ui B4 # POD 1 PPO i 4
P18 1 1R A A IO 25 14 T 114 it 2 S 5 TR I A AROR
LR EE A POD WG 5 AR HAR 0 218 % E
A I R B0 0.98 AT 0. 92, 7 K Jit % & it
53 PPO FA: AR FLAR 43 50l S22 W 8 35 1 AH DG R 6 &R
B Ry 0.92 0.75), ME&E ABA 5 Uik
AR A7 AR o R i AR AR AR Y R B I A R
R R BN 435 0. 97 F110. 86) . TAA 5 PUf% {4k
SRR B R BT R B LT T AH O R L A AR
R A8 AR 4 5 Wk 35 97 DG M ORI DG R 8003 5l ol —
0.82 F1—0.75), IBA ¥ &5 VU A% A ) 4 4 Al A 5
B S IE A DR (AHSE R Bk 0.56) 711 5 3
A AR R AR ) B I S I R O R 6 R BUER M
0.93), 5K 2 35 1IEAH & (I 2C R Eh 0. 78),
FOARAN O R AR TAA & &8 0 T (H Ah R 5K 3] 1 3
KE R EE . F£GTE POD.PPO fiff i1 ABA.
IBA J AR SR T2 & & 03 . DA ORI 2 & i
Xof DU AR A AR A AR A AR AT — R R

31 ®
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BT R FARTUR & -5 250 B 2 W) 1 56 R 9T &

B FPE R IR /N 22 TR AR R e o A L
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o R R AR ) BRR OR B R AR EIRY . BRI OE
SEUR AT R ZEFFAR R R O i S AT
BB EIEML(r=0.86,P<C0.05) ., ABRALETE4M
i BE F T 400 i AR B AR JBE R R S TR e 1) AT A )
AL A 55 1) R DT RR T 22 A U8 B8 4 [, 15 m 1 A
Yy SR RO RE 3 T A R R BT 40 i B2 il T
AR 25 5 o PR 380 ) A Jo 1 A B iy AR Jo
FR 0 U Al B R A B VD 4 A BT A Y R
DT RIE Y8 NN ) V3 € o 7 NI -0 NV
20 H A OE ORI R B AR BE L 5 A A 5T D) 5
JE SR R IR A OC, R OC R 0. 985 31X — BIF 5T 4
R G AR AT BRI AS R — B BT LA LA
BT 58 B A) 4 2 A 3 46 B A AR BB A R sOR B Ak
PRI,
3.2 BEARZEENEREXINELEETER
HERENHIT

POD H1 PPO J& 5 44 A 1 RIE AR KA %
VIKZRM 2 FhE . BREEBFGE A KRR &
0 25 A A AS A B POD #l PPO T 4 19 5% i 82 K
ARBTR AP R AR 7 R 2R A5 . 2t
JAN L RE R A 5 A I E AL . PPO i S Y
Wy 2R o (AN J R A 3R 45 1Y AR Ak i AR 4 ik R
JRFR M AR5l POD W FE A 5 R A ) & i
B g — 5 i i AL H O, 43 fif 1 A 5T 28 B4k &
ERA RNIE AR R . 5758 PPOPOD
2 Tl ot 3 R AT RE 02 HE A TR 1Y B L S A R R
JFALRR Y . A B & B, PPO il POD 15 HE b
AR 2R B ) T i 10 T R 1 T A A R AR JB R
G B ) B B 2 — 2 21 2R PPO A1 POD 6 4
P 1 Z 5 L PO A R R BT R i AR
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AR RT A ) A R BU S PR B by P
D5 A SR AR AR Y AR R E S N TR
FOKVA B F L AH DU (A B A A 5T AL 5 N i
WMENRRES KR WMIE . AR, HEE AT
R RS, TAA SEREAIRS 3 & B 2 A JL-F JC A
Ktk ABA Z2 48 34 (2 () A% 2 35 AH ) #l IBA g
WmE TR CZ R R E A . AR 52 A AR
FATH RN KRBT R & -3 n TAA & &8 20 F R
ML AN IF] 5 2 B % R AN ABA fb 38 4
PR 1 WL AR SR Sl S MR AL T B R
BRACZE 1 — B, 52 4 T B R B R R
IBA Lb J ] 41 i) 2 75 55 A S A A 5 T ) 36 P T 4 22
ERARBALE S —B, HIHEER & i) LOR R S i
ARTTER WG i, I FL i o 4 BER & i
S AT AR 5 R E DU AR R SRR B AR AR R
3.3 BEARZRENHEREKHOZ G

AR AR — T 2 2 SR AR, 2 40 A5 AR ) 400 Jif BE
14 AR o1 B 7K 3 i i R TR 2R 5
FEAYFEIRE L N AR Y A
SAREEMNGH K. FH, 8 E (Vitis vini fera) I}
R # N (Cucumis sativus Linn, ) M R E &
S YU AR OGRS B ET TR AR
(Alnus cremastogyne Burk. )2 28 F i) R B 4k 2~
B R AR BTR &8 SM T & ERIEMEE. &
F5E v ¢ B J5 2R 5 kAU ) UL 4% ) 9 e ) 1 AR
PR 22 TRBTR & RS A . SRR AR TR &
gt 3 AR 47 A 9 UK 23 o R IR BT AR 2R BE ) B
% PR A AR AR AR iR D . A AR R BT
AR & i 4 A il AT S A S R . Dt 4
FEIEARE RE A B B8 IR A R R R & AR A 4 AR
RIS AR AR /D 1 e A

BE A A BT R & T AR T PLRE A 1R 18
B ARBTER i T A] S SO0 ATV R
S K 2T 2 2R W A R Y e AT Y R R 1
i NN A BB I B AERRARTY . AW
KI5 ARG 1 AL PPO.POD IR TAA,

SE 3k

IBA . ABA & LR IBA Al TAA 5K R & &4
S0 Ay A 5555 K SR L T AH G A1 H Al 2 i 3 O
AL AL POD.PPO DA & % IBA.ABA Xf
REM =4 %Y K R . Rogers 5 58 & Bl
POD 2 5 T A B ER 196 1L A ALY B 1 15 1 5 R
JF Y & B E L i POD & P RE A A 5 R
B IBA AR 3RS A R A 8 R POD i 1 4 #5 %
I AT S 2 38 0 A E AR A 7R AERT, TE i W
(Populus) ¥ ,POD F1 PPO [ |56 57 Bz 74 3 72 & 4
AL I SR BES 4 46 ¢ R BV, B A RE AR AR TR
T AR oy T TR |1 | N 1 v SRRp 1 BUN e
K (Simmondsia chinensis) ¥F 4 B 35 AR WF 57 72 BH
WA A K T AL R 4% 5 T AR AR S I 78 43 R AR 11
ERETE B AR AN AR, MO oY R
AR B 3 & &2 s A 8 AR i POD F
PPO [t 135 Pt Tt 5 o 470 A A BOIR 25 AN 76 BR L X 2
SETARFER S EEPEEARE TG TR 8
411 POD 1 PPO 3§ J A T 28 85t MK 3 725 24
AR FARBIE A KA X 5T 45 R 5 AL 5
IR R & it 5 POD F I M 25 U0 AH 56 DL SO i
FORSHMERYER EEMH LS R E -
. SR AR BF 98 & BLK i % & & . POD Al PPO
TP 55 DO A o A A AR SR A DG M AN B 3, D IR T B
B AR & R G, E LR PPO F1 POD, %
Z TAA ABA 1 IBA, DL S AGFEAN 4 19 108 F= 90 T
(i) B 2 ] A P 6 75 A= A 238 4 o BT 30, {H L U ML 3
WA TEFAESE— B IR ADISE .

ARWFFELE R I YRR & ol 19, 47 %01,
SRR A AR R A AR AR RITAR 78 4 A AR R I
o B 4 A4 B 1) 58 B 9 1R 7E 40 ~50 kg, AN
I 23 00 2 1 1 25 SR T RE A BT AR Ak, {H X T DU %
2% SR A 136 A MR DR e A A 9 R B ) 5 ST L AR fk
AR BRZ KRR AT LAAR 95 AH L 1) B9 B 5 R Ok A
BRI AR B R S BRI BE A TAER M B EAR R Y
e A7 R AT T AR o DO A oA T A DK 1Y
R A 2 56 14 REL I 780 0 95 4 A 1o AR S R 2 114 o A
e R 47 L o DT A KT 249 A 7 R AR N A 7 ]
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