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Effects of Cutting Back Pruning Degree on Distribution and Utilization of
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Abstract: Two-year-old field sweet cherry trees (Prunus avium L. ‘Hongdeng’ /Cerasus sachalinensis
Kom.) were used to study the effects of different cutting back pruning degrees on characteristics of
distribution of *C and "°N, and as well as utilization of ’N. The results showed that the cutting back
pruning promoted the carbohydrates to root system distribution at the new shoot growing stage. The
extremely heavy cutting back pruning reduced the "*C distribution ratios to the leaves and new shoots
respectively by 29.15% and 7.3%, and increased the distribution ratios to the large and fine roots
respectively by 46.65% and 48.43% With the tree growing process, the '>C distribution ratios in the cutting
back pruning treatment’s leaves and new shoots were higher than that in the control. The "*C distribution

ratios in the perennial branches decreased with the increase of the cutting back pruning intensity. The *C

Wi H#A: 2014 -10-21; fEEAM: 2014 - 12 - 04
EEWBE: LRV RREAIEETH (BFRIK T [2005] 58 93 5)
* {51 Author for correspondence (E-mail: ymjiang@sdau.edu.cn)



=, 2%, ki, HKE, ek
SRS BIREIERT 04T FHEBE PC AT N S B (K 5.
%4, 2015, 42 (1): 104 - 110. 105

distribution ratios in roots were the lowest in the moderate cutting back pruning and the highest in the
extremely heavy cutting back pruning. The sequence of the "N utilization ratios from high to low was the
moderate pruning > the control > the extremely heavy pruning. The maximum difference of "°N utilization
efficiency appeared at new shoot stop growing stage, and the '°N utilization ratios respectively were
6.91%, 5.54% and 3.60% in the moderate, the extremely heavy cutting back pruning and the control. The
>N utilization ratios in the perennial branches decreased with the increase of the cutting back pruning
intensity and that in leaves and new shoots increased with the increase of the cutting back pruning
intensity.

Key words: sweet cherry; cutting back pruning; "*C; "N; distribution; utilization
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Fig. 1 Schematic diagram of cutting back pruning
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Table1 New shoots growth in key phenophase under different treatments

Fe A BRI A6 AN SHARSIE R 53

Cutting back pruning New shoot start growing stage New shoot growing stage New shoot stop growing stage
X Control 3.dlc 3294 ¢ 99.38 b

th J& Moderate 567b 36.94 b 101.13 b

W H J& Extremely heavy 9.43a 4270 a 116.82 a

T ANF P REROR I S AL PR 5%k PR BH . N,

Note: Different letters mean significant difference among treatments in a phonological phase at 5% level. The same below.
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Table 2 The biomass of the different cutting back pruning treatment

i B H HOHLEL /em i H A em? TR TR g
Cutting back pruning New shoot number New shoot diameter Leaf area Weight

X Control 9% a 1.239¢ 3754 ¢ 1036.98 ¢

' £ Moderate 58b 1.385b 45.08 b 204251 a

W 5 & Extremely heavy 15¢ 1.588 a 58.12a 1164.19b
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Table 3 Proportion of **C in organs to total **C uptake in key phonological phases under different cutting back pruning degree %

Ytz Je A M B ZAERCT iR FHAR
Phonological phases Cutting back pruning Leaf New shoot  Perennial branches Fine root Large root
BRI 3] Xt Control 2237a 6.00 b 56.45a 1.59b 1359 ¢
New shoot growing stage % Moderate 22.06 ab 9.15a 50.33 b 244 a 16.02 b
W Extremely heavy — 15.85b 5.56 ¢ 56.30 a 236a 19.93 a
B X Control 20.55 ¢ 11.79 ¢ 55.23a 0.90b 11.52b
New shoot stop growing stage tHE Moderate 25.54b 24.94b 40.36b 0.35¢ 9.38¢c
W Extremely heavy — 27.61 a 30.13 a 3431¢ 1.842a 1497 a
B IR X Control 1091 ¢ 16.17 ¢ 58.82a 0.69 a 1341b
Nutrition start backflux stage % Moderate 11.97b 24.68 b 50.16 b 0.59b 12.59 ¢
W EE Extremely heavy  16.02a 3845a 28.93 ¢ 0.56 ¢ 16.04 a
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Table 4 Nutilization rate of **N and proportion in organs to total >N uptake in key phonological phases
of different cutting back pruning degree

Y . Kk 5N _ﬂ w_ﬂf«/% N 43t #%/% Proportion rate of °N

Phonological Cﬁ tting back pruning Nutlhz?stlon i Bk ZAEERG T 4114 AR
phases rate of "N Leaf New shoot  Perennial branches Fine root Large root
BT EA 30 X} HE Control 246b 6823 a 798¢ 16.12a 140 ¢ 6.28b
New shoot HEE Moderate 383a 65.54 a 12.72 a 14.44b 1.53b 577 ¢
growing stage W EE Extremely heavy 1.68 ¢ 66.70 a 10.94 b 9.99 ¢ 241a 9.96a
E IS ] %t Control 5.54b 52.07b 10.55¢ 24.60 a 1310 1147 a
New shoot stop "HJE Moderate 691 a 54.73 ab 15.16b 16.69 b 228 a 11.12b
growing stage I EE Extremely heavy 3.60 ¢ 59.63 a 2324 a 9.98 ¢ 0.64 ¢ 6.51c
EFRIF AR BRI %t Control 3.36b 2272 ¢ 1538 ¢ 3439a 1.04b 2647 a
Nutrition start 1 Moderate 573 a 23.37b 26.83 b 30.37b 1.12a 18.32 ¢

backflux stage WHE % Extremely heavy 2.69 ¢ 3941 a 28.68 a 12.09 ¢ 0.83 ¢ 18.99 b
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