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A study on the relationship between dwarfing cultivation and load of
Yueyanghong apple

ZHANG Xiumei, WANG Hong', LIU Zhi, YU Nianwen, LI Hongjian, LI Chenghui

(Liaoning Research Institute of Pomology, Xiongyue 115009, Liaoning, China)

Abstract: [Objective] The study investigated the relationship between tree structure, leaf chlorophyll
content, photosynthetic indexes and fruit yield and quality and fruit load. [methods] Ten-year old trees
of Yueyanghong /77-34/ Malus baccata Borkh. were used as the experimental material to study the ef-
fects of fruit load on tree structure, leaf chlorophyll content, photosynthetic indexes and fruit quality.
test design for three treatments, treatment I contained 30 000 kg - hm™ load, treatment I contained 37
500 kg - hm? load, treatment III contained 45000 kg - hm™ load. [Results] The total number of shoots in
treatment 1l was1046x10° per hm’, which was higher than that in treatment I and treatment I, which
was 138x10° per hm® and 37x10° per hm’, respectively. The number of medium and short branches were
largest in treatment III (1009%10° per hm?), followed by treatment II (1046x10° per hm?), and smallest
in treatment I (908%10° per hm?). As for long branches, the treatment I had the largest number. There
were significant differences among different treatments. At the stage of fruit full maturity, higher shoot
number and the higher proportion of medium and short shoots contributed to higher and stable yield of
the tree in next season. Trees in treatment I had a better tree structure with a larger proportion of medi-
um and short shoots and a larger total number of shoots, while the proportion of long shoots was lower.
The ratio of long, medium and short shoots was 1:2.7:8.4. The total chlorophyll content in treatment II

was significantly higher than that in treatment I and treatment III. There was no significant difference
between the treatment [ and treatment III. Leaf chlorophyll content in treatment II was positively cor-

related with specific leaf weight. Net photosynthetic rate in treatment II was the highest, which was 17.11
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umol-m-s™, followed by treatment I1I, 16.08 umol-m™-s™', and there were great differences between treat-
ment I and treatment [[. The lowest stomatal conductance in treatment [[ was 0. 038 3 mmol -m*-s™',
which was significantly higher than that in treatment 1, but not significantly different from that in treat-
ment III. The transpiration rate in treatment [ and III was significantly higher than that in treatment II.
Intercellular CO, concentration decreased with the increase in net photosynthetic rate, and was the high-
est in treatment [, which was significantly higher than the other two treatments. Net photosynthetic
rate was inversely proportional to stomatal conductance, intercellular CO, and transpiration rate. The
photosynthetic performance and photosynthetic rate of Yueyanghong were significantly improved by
treatment II. Fruit quality was affected by fruit load. Fruit load was relative lower and the single fruit
weight was the largest in treatment I . Fruit shape index was significantly changed by the treatments.
In terms of fruit hardness, treatment [ was significantly higher than the other two treatments, while
treatment II had no significant effect. Soluble solids in treatment II was the highest (13.64%), while in
treatment [ it was only 11.64%. The content of titratable acid in treatment I was significantly higher
than that in treatment I and III, and the content of V¢ in treatment II was also higher than that in treat-
ment [ and III. Fruit color reflected by L, a and b values in treatment II and [IIwas obviously better
than in treatment I, but there was no significant different between treatment II and treatment III. In
summary, fruit quality treatment I was the best. [Conclusion] Treatment Il with medium load (193
per plant) had good internal and external fruit quality, which contributed to the nutrient accumulation,
high yield and stable yield of the tree. The number of shoots was 1046 x 10’ per hm’, and the ratio of
long, medium and short branches was 1:2.7:8.4, which could overcome the problem of alternative bear-
ing.
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Table 1 The effect of fruit load on tree development in Yueyanghong apple

we o HeR Rl e
Canopy width/cm T SEHpiky K Proportion of branch composition/% S R

hb¥E Average Average ~ — Total number of

Treatment 7 B tree height shoots%cm K N H ﬁ_ N Kk N branches and buds
Fast-west  North-south  growth/em Long shoot ~ Medium shoot  Spur shoot (x10°-hm?)

(>15cm)  (5~15cm) (<5 cm)

A3 T Treatment [ 273 b 238.5¢ 408 be 50.32a 95a 114b 699 ¢ 908 ¢

ALFRTT Treatment 11 283 a 260.0 a 415a 45.06b 86b 236 a 724 b 1046 a

ALFIT Treatment 111 250 ¢ 250.0b 410 ab 38.03 ¢ 37¢ 203 a 769 a 1009 b

A F/NG FRERIRAE p<0.05 KFEFREE. NH.

Note: Different small letters indicate significant difference at p<<0.05. The same below.
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Table 2 The effect of fruit load on leaf characters in Yueyanghong apple

4hFE LI LI i = IR w42 ) w43 b) w43

Treatment Hundred leaf Specific leaf leaf thickness/ Chlorophyll a Chlorophyll b Chlorophyll
weight/g weight/(g-cm?) mm content/(mg- g") content/(mg- g") content/(mg- g")

QPR T Treatment [ 9520 a 450a 0.500 a 2.70b 090 b 3.87b

AbH T Treatment 11 92.65a 452a 0.535a 3.12a 131a 498 a

ALFIIT Treatment 11 92.80a 447 a 0.510a 3.06b 1.25b 4.04b
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Table 3 The effect of fruit load on leaf photosynthetic indexes

g eI pr $: AT fifL ] CO, ¥k FE Al A
Treatment P/(umol-m*-s™) G/(mmol-m~-s™) G/(umol -mol ™) T/(mmol-m?-s™)
A3 T Treatment I 14.69b 0.0518a 2993 a 282a

AEEE T Treatment 11 17.11a 0.0383 b 2194b 2.07b

ALEET Treatment [11 16.08 ab 0.046 9 ab 238.4b 2.52a
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Table 4 The effect of fruit load on fruit quality in Yueyanghong apple

g3 BARTR JUBMES W wCRTIEPEETEYD wOAlER wdi/E3R O

Treatment Fruit Fruit shape  Firmness/  Soluble solids Titratable Vitamin C content/ L a b
featmen weight/g indexes (kg-cm?) content/% acidity/% (mg-100 g")

AP T Treatment I 268.9 0.89 9.13a 11.64 b 0.56a 2.03b 41.35b  2794b  12.52b

ML IT Treatment I 233.3 0.90 8.38b 13.64a 0.50b 3.04a 52.54a 38.60a 172la

ALFEIIT Treatment [11 - 185.7 0.89 8.22b 12.78 a 0.50b 2.35b 49.14a 3751a 1727a
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