E R REFEHR 2015,20(5) :119-125 http: // xuebao. cau. edu. cn
Journal of China Agricultural University DOT:10. 11841/j. issn. 1007-4333. 2015. 05. 16

AEEHEENERKFEH RN LRTHT FEEHERN D

Exm EZHET MBS THE K EF EN
CRE R K 2 2% 5 AP A % B AL 100193)

W E AFAFAREREESTERGTAEARFHMH A RS HFRG a5 F 4 S+ (Malus Domestica
Borkh cv. Fuji) 3 R A4 kM, ERIRI T —F A SR E KA ST AR RZE G BB, WRA KOS T R, 02
BT RO ZELZTATABERE LG LR AR TSR, ERAN. DHEEBEEG T HELHF
R R AR A KB E AR vt G F a 22 KA R E R ETF .V A AKHK
BEREW¥m, DAL RE ABREMEBEEMEN B, X TRAERZIEHMHTHTHBBELR S LS
BRANBEH, DRRANMFRKEF/F) EHRIMFHE (D) AU FERAZAK (P LEEBEEGmE
Mg K, FEE R, AT CO, RALMAETHR 4R, ERAFHE R (NPQ) AR E & fm Ak, B T #H#K
KIHALGR Y,

KR FREBETRE; RSHRTEHEEEL

FESES S66l.1 XEHS 1007-4333(2015)05-0119-07 XEtEREER A

Effects of various cutting back degree on pruning and photosynthetic
characteristics of new shoot leaves in apple trees

CUI Chun-mei, MO Wei-ping, XING Si-nian, WANG Bo-xi, ZHANG Lei, LIU Guo-jie”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract In this study, effects of various cutting back degree on pruning and photosynthetic characteristics of new
shoot leaves were examined by using 5-year-old ‘Fuji” apple (Malus Domestica Borkh cv. Fuji). Within the same tree,
during dormancy period, the 1-year-old surrounding extended shoots were treated with cutting back in different degree.
The pruning responses of branches such as the content of chlorophyll, the morphology of leaves, leaf photosynthesis and
chlorophyll fluorescence were measured after treatments. The results showed that: 1) Cutting back increased the
branching rate, the long branch rate, the content of chlorophyll a, the length, diameter, weight, internode number, length of
spring and autumn shoots of extended branches, whereas the germination rate was decreased;2) Cutting back affected
the net photosynthetic rates and transpiration rate positively, which probably because cutting back improved the
photosynthetic capacity of mesophyll cell;3) The PSTI maximal photochemical efficiency (F,/F.).the PSII actual
photochemical efficiency (®psy ) and the photochemical quenching (gP) increased after cutting back. The more the
cutting back degree, the greater the efficiency increase. . Hence, the electron transferred faster, and more energy was
provided for CO, assimilation. On the contrary, the non-photochemical reaction (NPQ) decreased along with the cutting
back degree due to less heat for consumption.

Key words apple; cutting back; pruning responses; photosynthetic characteristics; chlorophyll fluorescence
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Table 1 Pruning responses of different cutting back degree %
e il 2F AL T3 AR SR ES Kl
Germination Branch Short branch Medium branch Long branch
Treatment
rate rate rate rate rate
biEhie 88.8 a 19.5d 28.8 a 30.9 a 40.2 d
TR 2 80.4 b 31.3 ¢ 24.5 b 28.8 b 46.7 ¢
AR 1/3 69.1 ¢ 38.9b 20.6 ¢ 24.8 ¢ 54.6 b
ik 2/3 51.9d 45.8 a 13.7d 18.5d 67.8 a

T« [l — S B 5 5B B A0 22 2 o LA 28 S R N F R OR P<C0. 05 BE K. R

Note: Values followed by different letter are significantly different according to Duncan’s multiple range test at P< 0,05. The same as in

the following table.
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Table 2 Effects of different cutting back degree on growth of new shoot

REREIEA FAHEKE/ cm BB/ em
b ¥ F 1 /em BoRl/em  BiSkH /g F R L/ %
Internode Length of Length of
Treatment Lenght Diameter Weight Ratio
number spring shoots autumn shoots
JB % 35.6d 0.60 ¢ 6.7d 30d 23.1d 11.5 ¢ 49.78 a
T 2 46.9 ¢ 0.67 b 8.2 ¢ 35 ¢ 33.7 ¢ 13.2 be 39.17 ¢
MM 1/3 52.1b 0.71 ab 11.3 b 37.4 b 14.7 b 39.30 ¢
ML 2/3 62.7 a 0.75 a 13.9 a 43.1 a 19.6 a 45.48 b
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Table 3 Effects of Leaf chlorophyll contents of new shoots grown from cutting back in different degree mg/g

A B M4 a LR E b M43 atb M4 a/b
Treatment Chlorophy Il a Chlorophy Il b Chlorophy Il a+b Chlorophy Il a/b
FLTK 1.14 b 0.42 a 1.56 b 2.71 b
TR 2 1.23 ab 0.47 a 1.70 a 2.62 b
K 1/3 1.28 a 0.49 a 1.77 a 2.61 b
i 2/3 1.31a 0.45 a 1.77 a 2.91a
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Table 4 Effects of Leaf morphological characteristics of new shoots grown from cutting back in different degree

pOE:} it R/ cm? MR JE B/ pm et/ (mg/em®) Lt/ (em® /mg)
Treatment Leaf area Thickness Specific leaf weight Specific leaf area
N 30.10 b 354.7 a 9.43 a 0.107 a
TRECT ZE 32.77 ab 319.3 b 9.47 a 0.106 a
g 1/3 36.30 a 312.7 b 9.53 a 0.105 a
MR 2/3 36.51 a 316.0 b 9.54 a 0.105 a
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Table 5 Effects of various cutting back on photosynthetic characteristics of new shoot leaves mol/m® « s
Y64 2% Photosynthetic characteristics
W : : .
Holt A R SR Y PR — A Ak e v BE e R
Date and treatment
Pn Gs Ci E
06-28 JBTK 10. 777 ¢ 0.089 b 156.909 b 3.070 ¢
T BT 2 11.714 b 112 a 188. 769 a 3.174 b
mak 1/3 12.199 b . 105 a 163.385 b 3.131 b
M 2/3 13.541 a . 106 a 157.823 b 3.561 a
07-28 JE ik 12.256 b .132 b 208.970 ¢ 3.191 ¢
FERin g 12.483 b .135 b 218.184 a 3.316 bc
M 1/3 12.710 b .138 b 211.937 be 3.502 ab
maR 2/3 13. 867 a . 155 a 215.436 ab 3.758 a
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Effects of various cutting back on chlorophyll fluorescence of new shoot leaves
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