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Effects of girdling and ringing on branch growth and accumulation of carbon-nitrogen
metabolites in leaves of Carya illinoinensis
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Abstract: To study the effects of the two pruning treatments (girdling and ringing) on the growth of branches

and accumulation of carbon-nitrogen metabolites in leaves of Carya illinoinensis, branches from 5-year-old

grafted seedling of ‘Pawnee’ pecan were girdled with different widths (1 mm/2 mm/3 mm) and ringed with dif-

ferent circles (1 circle/2 circles/3 circles). The results showed that girdling and ringing inhabited the shoot elonga-

tion, but promoted the shoot radial growth. The contents of soluble sugar, starch, protein and the ratio of C/N in

the leaf treated with girdling 3 mm were higher than other treatments and the control, but no significant differ-

ences were found in the treatment of girdling 2 mm. The contents of soluble sugar, starch and protein and the ratio

of C/N in the leaf treated with ringing3 circles were the highest. Girdling and ringing might have effects on the
trunk growth of Carya illinoinensis. The suitable pruning treatment of Carya illinoinensis is girdling 3 mm or

ringing 3 circles.

Key words: Carya illinoinensis; girdling; ringing; growth; carbon-nitrogen metabolites

#5510 % Bk[Carya illinoinensis (Wangenh.) C.
Koch], AAMkEHLZMk B/, =T EE, L4
Kilikztk. EELZRS. CRER. M. WHAN
— AP BLAR A2, 5 L R A 1 T O 3+
SRR, EIREPKAERK SR, T E IR
BRI 2 A A, T RS R A B TR

ks B EA:
HEeWwH:

2017-02-27
TLF A MOl =38 TAZ 00 H [LY SX[2016]44].

EE BN
* BEEE:

XEKH, WiEEFFLA. E-mail:
S, #HI%, HWHEA R0, E-mail:

B MERE 2 R 4 X — i A20) . 7E R R L R
AT DIOE IR AN RS2 B R 1 TR A
K, et bk, i EEECIRIAR] . HE
AL PR AEAN RIS HE BRI AR, R R 1R
RSO Vs I Nk IS DU R o ) B iy
MR AE] RIS B AT R AR S B

FE AR 948 T H 3 [ L A w45 B I w iR A 4 & HHOR T
HE” (2015-4-16) MNLIRAE AR H (PAPD) 1
190630773 1@qq.com
frpeng@njfu.edu.cn

B



44 % 5

HSRKAGSE: PR FREDN T8 LR A A AT B B EAC I AR R 791

EPEE. HITRM X THR, HE R 4L 7E
ST R AU R P R, 6T
FE MR B, Tk x5 dE A SR A%
BRI A AR 2 mm. 3R] 1 [, X HEF
WF 110, FHE 1R, BRI AT L
Bk B i E AR R, (ER LA [ B 4
(IR BN FIAS [R] B8 FE 1R 3 16 1 26 i B AR AR R 1)
. ARG L 5 FAEM SRR e
(‘Pawnee’) TENIASE, X HTAH K EUAS ] Bl 2 1 24
DL AR B BE B3R, R FLt i 1 L A A
AR R B AR AR R s, DRSS
HIHE R, e S4B AL K
e

1 #RER*E

1.1 M8

HEHL 5 FEAEEFE AR 2M I B (‘Pawnee’)
YE AL, T 2015 48 5—11 HER 54 a 7 1%
OB IR A 7 /S & F AT R 56 . A A T
MmN G X dbk (131°14'~32°37'N , 18922/~
119°14'E), 34k 170 m, F-F¥JMEE 152 °C, F[%
JKEN 1058.8 mm.

12 A&

T 2015 4 5 A A RetEmk T A A
S MHIELN 2 em ESR, 15K 40~45 em [
REHEATEER AR I, R EBE AR AT A R AR F 4k
o (1) HFLAHE: HF Imm (W1, R 2 mm
(W2). ¥ 3 mm (W3), 7EFTHIEEIBIEATIH],
IREEIRARBBAAAG BORJH . SRR/NX, %A 2
W 3 Wk, FERE LIESE 12 ANERSHEITALEE, JLAbER
9 Bk, FIAMERE 3 HRAET A Kb IR AR A 5 B
FERRALN 1 IRER . (2) SELEE: FRE 1 18 (Q1),
E] 2 B (Q2). |3 18 (Q3), FER2cFELERHAT
W&, REIEARFEEAG LA FRAN X,
FACHREFR 3 Bk, ARRR EIESR 12 AR HET KB,
JLALHE O Bk, SFHAMERE 3 MRAEAT AT AL ER A R A
HXHR, RN 1 IREE .

SO PR S TRERG 30 d SREALFRR 555 2~4 i
ZIARPR (12 4~6 ST B, DL BT TR A
BB SRAEMIFTA HAET 105CAT 30 min, AR5
7E 80 C M N T a i & ik R T 5 A i ok
Ko e A e RS SEky . BR R
M4 N &', i ON B, AR08 CN= (]
BHESEHERSE) /2N TR

i Excel 2007 #7830 Ar s VBB SRA

DPS #l o A R AR k4T 22 53 R & A (LSD ) 70 #r o
2 FR57H
21 AREFFIFEENRFERMBRARGHIRR

gpA|
211 TRFFFTEMSHEERGH R ME 1A
W, FEHAT AR SRR S, W1 AR
WK /NT W2 F1 W3, (HAS[RI IR 3 56 5 A EE B A
I EESMC T X R, 7EALTE 160 d J5, W1, W2
W3 AHEUE AL CK AR T 1.15
cm. 9.91 cm A 14.79 cm.

XHEBEAT A R B AL B fS, 3 FhAS[E
P KA B R F T RS AL 28 v T CKARBR, EHEAT
WFEJE 120 d, 0T X IEZE 3.83 mm. 3.81 mm
F2.85mm (L 2).

B AIR R SE A A AR, AR T8RS A
FEAEK . BREERTE R g hn, AR HOR .

—— Wl—— W2—4A— W3¢ CK

K J&/cm Length
~ W oy )
(=) (=) S S

[¥%)
(=
v
LR U

10 40 70 100 130 160
4b38 5 R %U/d Days after treatments
1 FRTEEIFFILEBEHEKE
Figure 1 The shoot length under different widths under dif-
ferent girdlings

(=1

#HE /mm Diameter

0 10 40 70 100 130 160
Ab3EJ5 R $/d Days after treatments

2 T RIFEEIFILIEEHHERE
Figure 2 The diameter of shoot under different widths girdling

2.1.2 T RIIFRF TR R AR AR R 6 R0

(1) WEPERE S & WL R INE 3 BoR, BEEAL
BB N, AN[R] 58 FEFR R BRI (T PR
SEEIZH T EY, He T, &rE
30 d i, 3 FRASE D EEIARI AL I A o (0 R A
HRESMNBHZ BAFAEREER.ZJF W1 5 CK



792 G

[ NI e I

2017 4¢

AEAEDENEES, W3 5 W2 Z AR L #HE
5, B2 W3 EEST WA CK. W2 fl W3 7E
KEFE 120 d JEIEBIR AL, 4850 88.12 mg-g Al
85.62mg-g’.

—_
(=3
(=]

BWiBaWw2 Ow3 o CK a @
W g
28 80
g’g +
1'23@5060
g%
#3240
&2
=3 20

20
Ab 3 J5 R #1/d Days after treatments

ARG FRARF R[] A HEAE A R B 18] 2 53 B 2 (P
<0.05). F[HE

Different small letters indicate the significant differences
(P<0.05) of different treatments at the same time. The same as
below

B 3 TEFEEFFILBEMFAAMESE
Figure 3 Soluble sugar content in leaves under different
widths of girdling

(2) k& E. mE 4 hETR, fE4H )G 30~
90 d, FHFEACFRREIIGIN, ASIF] B8 IR R b R
FER 220 FFHEss . fEAE)E 30d, W2,
W3 BEmT W1 fil CK 43, 2 J5 W3 A B RUR
i T HADREE, ek S RIS 90 d 1A F)
RAE, 5442 mg-g'. HAFEE 120d, W3 bt
F e S BT 4521 mgeg!, IO, TER AR
B W2 AE R, BT 5028 merg!,
F v T Ho At Ab T R R A

owiaw2 aw3 o CK

W
(=
T

M B/mgg!
Starch content
[\*) w S
(=) (=} (=}

—_
(=3

(=}

Ab 32 5 K H/d Days after treatments

E 4 TEZEEFFLEBEMHREHSE
Figure 4 Starch content in leaves under different widths of
girdling

(3) FEHEEEE. WK SR, A %EEZERR
SbFRM Fr iR E B S RS RIS T E RS, W2,
W3 1 CK KRB Fr 8 R & EAE AL A 90 d IAF
B, 4908 133 mgg'. 1.56 mg-g”' Al 1.45

mgg', ERAEZE, HEES TR, 7w
J5 120 d, EARESE TR, WI. W2 A W3 44
TFET 30.42%- 28.94%F1 37.05%, {HAAFAEEE
PEER, (HW2 5 W3 825 TR,

187
L6 B8wiaw2 aw3 ocCK
1471
121
101
08T

06T
I/

0.4
2
0 |
30

Protein content

EAR & E/mg g!

0.0

4 J5 R HU/d Days after treatments

B 5 TREERRLCEEHAEERSE
Figure 5 The protein content in leaves under different widths
of girdling

(4) &= N &&=, W 6 Frs, XA FE
FI A N & LR AL )3 (2 2 v TR (R A 34 58
AEFRRAE N &, fEAFE)E 120 d, W A FE 551
HubEm 4 N SELREEES, W2 Al W3
AbERZ ETE S 2 R, {HAE W1 FT CK AR ER ()
N EFEREET W2 W3,

16

ul awiaw2 ow3ocK a

—_
o N
T T

Total N content

ENE B/mg-g!

60 90 120
K3 5 K %1/d Days after treatments

B 6 TEAREFMLERFHAENIE
Figure 6 The total N content in leaves under different widths
of girdling

(5) C/No AN 58 BEF AL BRI v C/N EL 4 2R
(E 7 B, Wi, W2 f1 W3 FRRI4b 2 C/N
TEACIR G35 TR R, o] PR Ab 2 R He Ry i o
BRI C/N. FEACFE A SRR, AN 4
PO 2L C/N FEARR AR . AbFEJE 120 d, W2 F
W3 WhEE A CON WHREZER, HEERT W1
ACERFNGTRE, T W1 ARERR B C/N R R AAEAE
WEMZER, I W2 5 W3 L3R C/N 73l
12.28 F1 13.09.
22 FEIEHREEKMEINR IR RZID
221 FEBHHEELEKGHH  FHIEHH



44 % 5

KA PR AFDh 7 LA A A KA 1 B EAC A R 5 793

M2 Q1. Q2 Ml Q3 MENMH K AL ILIE 8, #r
WA FRBEAC G, KR TXEA, HQl
>Q2>Q3, 4P 160d f5, Q1. Q2 F1Q3 LA
CK RS K FE 2> BIMIK 0.51 cm. 4.95 cm AT 7.81 cm.

16 Bwiaw2 ow3 @cKk
14T a

60
4b ¥ J5 R #0/d Days after treatments

El 7 TRETEEIFRLIEEFM A CIN B
Figure 7 The C/N ratio in leaves under different widths of
girdling

85
—0— QI-B— Q2—A— Q3% CK

K J&/cm Length

0 10 40 70 100 130 160
4bHE J5 R HU/d Days after treatments

8 AT EEHFEILEEHEKE
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