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Abstract: Taking 5-year-old grafted seedling of Carya illinoensis ¢ Mahan’ as experimental materials,
effects of short-cutting (1/4, 1/3 and 1/2 short-cuttings) , girdling and ringing of branch and trunk on
branch growth and carbon-nitrogen metabolite accumulation in branch and leaf were researched. The
results show that after short-cutting treatment with different degrees, sprouting rate of branch is
significantly higher than that of the control (no pruning), number, length and diameter of new branch
are higher than those of the control with different degrees, while there is generally no significant
difference in specific leaf weight and chlorophyll content between short-cutting treatment and the control.
After 1/2 and 1/3 short-cuttings, proportion of new branch with length of 0-10 cm and over 30 cm
obviously increases, soluble sugar content and C/N ratio in branch and leaf are higher and total N content
is lower than those of the control, and starch content in branch is lower and that in leaf is higher than that

YRS B 2014-01-24

EE&TE : R B RB AT R G IH ([2012] TK28)

EE®AT: K H(1989—) B, LRON LN WL A, FEERTSE T [l Bl MAR ) B 15 A B
V@ (EVEH E-mail ; xyc@ njau. edu. cn



3

s, A AN RME ST X T LIRS A K SR A A B A B R B R

87

of the control. After girdling and ringing treatments of branch, sprouting rate of branch and specific leaf
weight are higher than those of the control with no significant difference, average length increment of
branch and chlorophyll content are significantly lower and average diameter increment of branch is
significantly higher than those of the control, soluble sugar and starch contents and C/N ratio in branch
and leaf are higher and total N content is lower than those of the control. After girdling and ringing
treatments of trunk, sprouting rate and average diameter increment of branch and specific leaf weight are
significantly higher while average length increment of branch and chlorophyll content are significantly
lower than those of the control, soluble sugar and starch contents and C/N ratio in branch and leaf are
higher than those of the control, and total N content in branch is higher while that in leaf is lower than
that of the control. Moreover, length of fruiting branch of cultivar  Mahan’ is 0-30 c¢m, in which
number of fruiting branch with length of 0-10 c¢m is the most. It is suggested that different short-cutting
measures all can enhance sprouting rate, promote new branch elongation and its diameter increasing,
while girdling and ringing treatments of branch and trunk have no obvious promotion effect on branch
sprouting rate but are benefit to its diameter increasing. Different short-cutting measures are generally
benefit to synthesis and accumulation of carbohydrate in branch and leaf. In general, 1/3 short-cutting
and proper girdling of branch and trunk can promote fruiting branch formation of cultivar ‘ Mahan” .

Key words: Carya illinoensis ( Wangenheim ) K. Koch; pruning measure; sprouting rate; fruiting

branch growth; specific leaf weight; carbon-nitrogen metabolite accumulation
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Table 1 Effect of different short-cutting treatments on sprouting rate of branch, growth index of new branch and leaf trait of Carya illinoensis

( Wangenheim) K. Koch (X+SE)!

WA R ISR

Growth index of new branch

M /mg - em™  MHE S /mg - !

£ prd
b BORWIZEA %
Treatment Sprouting rate of E——
reatme branch PRI/ em

4 EH A%/ mm

Specific leaf weight Chlorophyll content

A KL

Average length Average diameter Average number

AN No short-cutting( CK) 61.7+2.1¢c 35.9+21.0 6.8+2.1 3.0 8.07+0.31b 1.55+0.05a
1/4 JH# 1/4 short-cutting 70.0+6.5b 41.8+32.1 7.3£2.1 3.8 7.80+0.31b 1.66+0.05a
1/3 55# 1/3 short-cutting 74.9+3.8ab 44.7+42.7 7.2+4.6 4.1 8.30+0.57b 1.77+0.08a
1/2 %54, 1/2 short-cutting 80.5+2.4a 53.5+47.3 9.0+4.0 3.4 10.86+0.89a 1.75+0.20a

D EZ R R /NG PR R 25 5 .35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

M 10 0] LLE . 48 172 S S WSS L A%
MBS Y B o 5 e T A AL 3 T R A 4k
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22 1/3 WA 30 em UL iR KA SR 2 B AR B
K, SLIZEREN . 12 EER 1/3 ik A FlF
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et i T AR R N T A, e 14 R ARAL R
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T EAR T XTI 13 AR 1/2 0 Ak A A 2k B AT
YRR RIEA TR S R R E LR He N SRR
FART XS AR, B AR B RS I, B AR /N AR IR
B, Hod 21 /2 AR /3 AL B S R A Y
C/N 8, 43 315A5) 20,07 119,71, B & T4 1R
(11.84),

ZAN )RR B S AL B, b R mp ] s R A A
RS C/N F¥ s TR, 4 N & % T X
HR v A b SEZH B R v MR 2 o o BRI I 3 2
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Table 2 Effect of different short-cutting treatments on proportion and average diameter of new branch with different lengths of Carya illinoensis

( Wangenheim) K. Koch

AR BE TR o5 e/ %

A BB 2 AR/ mm

Ab 3 Proportion of new branch with different lengths Average diameter of new branch with different lengths
freatment 0-10 ecm 10-30 cm >30 cm 0-10 cm 10-30 c¢m >30 cm
AN # No short-cutting( CK) 24.3 38.6 37.1 4.1 6.1 8.4

1/4 55# 1/4 short-cutting 20.0 40.0 40.0 4.2 6.7 10.4

1/3 J8#% 1/3 short-cutting 32.6 24.3 43.1 4.6 6.3 14.2

1/2 JE# 1/2 short-cutting 33.8 15.0 51.3 4.7 6.2 12.1
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Table 3 Effect of different short-cutting treatments on content of carbon-nitrogen metabolite in branch below pruning and leaf of Carya illinoensis

( Wangenheim) K. Koch(X+SE)"

AR R /mg - g TR /mg - g ENHE/mg - g C/N K
Ak #E> ’ Soluble sugar content Starch content Total N content C/N ratio
Treatment # 2% Branch - H Leaf # 2% Branch M H Leaf #% 2% Branch M H Leaf %% Branch M H Leaf
CK 23.15+1.00b  28.31%2.39a 43.89+3.70a 20.83+0.05¢ 5.66+0.06a  16.62+0.41a 11.84 2.96
T1 30.88+2.69a  31.32+0.98a 33.15+0.19b 38.39+0.95a 4.38£0.17b  16.18+0.35ab 14.62 4.31
T2 28.59+1.37ab  31.09+0.99a 43.15+0.93a 39.54+0.56a 3.64+0.24b  13.61x1.88b 19.71 5.19
T3 27.09+1.54ab 29.67+2.55a 40.74+4.17a 32.94+1.92b 3.38+0.14¢  14.36+1.03ab 20.07 4.36

D )51 Hp AR R B /NE bk R 26 5 i % (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2 CK: AE# No short-cutting; T1: 1/4 174 short-cutting; T2 1/3 ik 13 short-cutting; T3 1/2 M 1/2 short-cutting.

FRL M F C/N Hehki ik 5. 19,

SEHGEE R F S AR A P U T AR A AT v P
DI R e rpn] i A A 0 AR 2R E S Ok S
A4 N SRR C/N HeI K, R et B F
FAFE A AL 45 S R rpis K AR A W 1 A i B R
B EH AR B AH
2.2 BEMIRFIFNIABIL BT S (LAZBE K R
RGN R RN
2.2.1 SHEEFAERFETRAFRGT R SHKNIH
SR ER B AL B 5T LA PR R 2R B 208 RiAc R K
Bl DA R H I S A AR A WL 4

HIZR 4 T 2Bk PR B E b 31 7 11 A%
MRS A 27 A1 i T BRAE T 1 25 22 5 s A b LA
RSP B R A 1 1 2 IR0 R R B 6 3R
SR AL B S P B B B B/, R R TR 3
FAE PR A A BRAUA A AR KR B T
X A SR R AL B - 2 B AR K R R R, H
BE R TR LB,

H1Z% 4 38 ] 1. BRI F AR HI AL BS 52
LM A B L B A 2 i 1 0 BTG 35 2 5, T
-2 28 ) 0 251 T 0 IR AEL 2 A b B2 W] 25 S A
ETE

R4 BERRMIAE B EE LZH S K AFRMGKER M IR0 (X£SE) Y

Table 4 Effect of branch’ s girdling and ringing treatments on sprouting rate and increment of branch and leaf trait of Carya illinoensis

( Wangenheim) K. Koch(X+SE)"

4b B W 2E 2/ %
. Average length
Treatment Sprouting rate

increment of branch

B EER KE/om AP EAR K B/ mm

LM it /mg « em™ MHERE A E/mg - ¢!

Average diamete
verage ciameter Specific leaf weight Chlorophyll content

increment of branch

%t H& Control 61.7+2. 1a 25.2a
K 433 Girdling of branch ~ 63.5+2. 1a 18.5¢
#i 4c¥F#] Ringing of branch 62.1+2.3a 21.5b

2.6¢ 8.10+0.37a 2.94+0.07a
3.6a 9.18+0.68a 2.18+0.04b
2.9b 8.71+0.57a 2.20+0.05b

O[5 Hp AR R B /NG bk R 25 5 i % (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

2.2.2 SHEEEATRABERMDE BN R LR
SR IR RN EA B b 1S 70 LI AZ WA 2% B it v e]
TR JEM I N S C/N &S,

12 5 T HT A AR BRI RN A B Kb B 5 95 1 A Ak
RSP RN By S X T R, & N S e
IG5 B, o) 6F R R, 2 > Ah L ) % RT3 A
4 N S Jo 5 Wi 4Rk 235 b #H 4H
AITE R 2 1 ) d IR TR AR B2, 2 b B
FE25 0 C/N 349 K e 5 1 o R, Al 4% B g 0 B 381 Ak
PRLAARE 5% C/N HeAr B X RERY 1,76 F1 1. 34 %,

R 2% R 0 BR 5 Ab BRS 0 o i] i P A
B it 2 TR R b R SR AR AL B i Y T
VPR RE R A O Y o HL O R 2 S S IR 2%
IRE AL BRI 0 R PR AR O T B A
TEM SRS IR E 2R, 2 By F 4 N
SRR T X IR H4 R R 2 AN bR B4 N S8
WEES, 2 MEEAM F Y C/N 3 T RE
Z AN AR AR AR B AL B4 - /- C/N EE 4353
Syt HRAY 1,24 F11.13 4%,

LEA T WT A SR R W R AR AR RN R B b B 5%
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Table 5 Effect of branch’ s girdling and ringing treatments on content of carbon-nitrogen metabolite in branch and leaf of Carya illinoensis

( Wangenheim) K. Koch(X+SE)"

AR AR /mg - g TER & H/mg - g7 2 NGE/mg - g7 C/N H
fb 32 N Soluble sugar content Starch content Total N content C/N ratio
Treatment # 2% Branch - H Leaf K% 2% Branch M H Leaf #% 2% Branch HH Leaf 2% Branch M H Leaf
CK 39.93x1.12a  98.35+1.93b  49.72x1.02b  65.31+0.71b 4.13£0.35a  16.26+0.6la 21.71 10.07
GB 44.75x1.11a 119.84x1.44a 96.94+4.72a  81.20+3.61a 3.70+0.21a  16.04+0.30a 38.30 12.53
RB 42.07+2.73a 117.75£2.15a 53.06+6.94b  65.37+3.15b 3.26+0.16a 16.15+0.19a 29.18 11.33

D )5 H AR R 89/ FhEeR 25 5 .3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2 CK; ¥IE Control; GB: Bi&<¥# % Girdling of branch; RB: #;4¥ #| Ringing of branch.

LA AR B 2R 3 T0 I S A2 A, YR SR i A=
FAFMEA R FHIER AE 1, HLT 8 7 (%) e i i
M LA RE g eSOk LS YRR,
AXTHAR N A R B SR R R SER, ML
M, BRI A S RN TR R IR AL 3L
2.3 FTFRIFFIF0INE b IB 3T 3 7 LBk A Rk
AR RENZ I
2.3.1 MNHFAKRTHFEGH R ZETHH
FIFNAF LI 5872 LA PR IR A5 2 8 B AR K
B DL Rt R L B A AR S iLER 6

H 3K 6 A 28 3T BRI AR F AL 1S 7 LA

PR AR B 2 R M AP 1 AR K B T
X B TTASE 261 2 4R R A T 3R
AL PR B 2 AR PR E I R E s T+
PRRAL PR, AL A5 44 EAR R B U T 5 L H
2 A BREH AR 2% B 253 P2 ELAR R R A
KEMRBLEEZESR,

H13% 6 b I 22 5 T IRRI PR FI AL B 52 1
BRI A B i 2 A v T TR T I 2R R R 4
B EAR T X IR Herp ) 32 R R AR B b B RO
H R E ST E TR HA, MM R & 88T
ETIFIAE AT # 2 5
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Table 6 Effect of trunk’ s girdling and ringing treatments on sprouting rate and increment of branch and leaf trait of Carya illinoensis

( Wangenheim) K. Koch(X+SE)"

Ab 3 HI2ER/ %
. Average length
Treatment Sprouting rate

increment of branch

BRI R i /om AT AR K R/ mm

L i /mg - em™?
Specific leaf weight

Mg AR/ mg - ¢!

Aver: ic
verage diameter Chlorophyll content

increment of branch

X8 Control 64.6+2.6b 22.1a
FTF# Girdling of trunk ~ 74.3+4.2a 19.5b
FETHE Ringing of trunk 77.4+2.3a 20.6b

2.2b 6.13+0.26¢ 2.88+0.05a
2.6a 8.70+0.22b 2.33+0.09b
2.4a 9.46+0. 18a 2.43+0.06b

D EF R FE /NG PR R 25 5 .35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

2.3.2 MHMEETRBEIEARMDEETHH A KF
T PR FEA B b S 5 LU AZ B AS 5% B ity a]
RN JEM A N SR C/N LK T,

H 3 7 AT 28 32T PR R ER B b 3 5 v 72 L A%
PR 25 1 ol s e BE R R4 N S & DAL /N Hdy
ETAR S o X BRS04 R ) A S5 T VA
TRESANEE 2 DABY A S TER A4 N S
HEREER HHENHAREER,

Y& 7 30 T HT . 28 32T IR R A ) b B S 2 L
KRR v mT s R RN E A i A K C/N H s T
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Table 7 Effect of trunk’ s girdling and ringing treatments on content of carbon-nitrogen metabolite in branch and leaf of Carya illinoensis

( Wangenheim) K. Koch(X+SE)!

m{'ﬁ@*&/ﬁ\i/mg . g’l ﬁ*ﬁ/ﬁ\ﬁ/mg . g’l 4N ﬁﬁ/mg . g’l C/N Lt
b3 ) Soluble sugar content Starch content Total N content C/N ratio
Treatment # 2% Branch M F Leaf #% % Branch M H Leaf #% 4% Branch M F Leaf 4% Branch ' H Leaf
CK 43.52+3.54a 101.40+3.14b  78.21+3.27b  74.38+4.69¢ 3.19+0.04b 16.31+0.73a 38.16 10.78
GT 45.82+0.65a 119.25+3.86a 106.20+3.24a 100.83+9.17b 3.52+0.05a 15.32+0.20a 43.19 14.37
RT 44.48+3.95a 121.50+0.16a 100.83+0.09a 150.83+6.02a 3.52+0.08a 13.280.12b 41.28 20.51

D [G) 5 R [ (/N T RE R 22 57 B3 (P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).
2 CK: ¥HH& Control; GT: ET-FF Girdling of trunk; RT; FT-F£%] Ringing of trunk.

2.4 HREUERERENEYFFERE

WEE K et 45 R W] 5T LA LR B (1)
SERAERE N 0 ~30 em ,SEKE A 11.2 em, FI
FR 5.1 mm, SEEATR N 22,4 mm ;A2 SRR 3
A AT (MEAEZF ) BEBT & ALY , B AL
FFEE 5 5 JRMEAE 5 RAAA R 40° ~70°,

E— DI GETT 4R (3R 8) R AE i A ¢ D5 1Y
ZEIRA 0 ~ 10 em K AISERE R £ | 545 R R
B 60. 0% (H X FE 45 A Bl F 3 B AR
4.8 mm, 1M 20 ~30 cm {45 A H T B> A0S
13.3% fHX 45 A HHL, F 2 HARAE] 5.9 mm,

®8 HRILZMSREFHELL R

Table 8  Comparison of fruiting branch characteristics of Carya
illinoensis ( Wangenheim) K. Koch
B E/em e/ % PR E A/ mm
Length of fruiting branch Percentage Average diameter
0-10 60.0 4.8
10-20 26.7 5.4
20-30 13.3 5.9
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