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Effect of NitrOgen on Apple Fruit DeveloP ment in Different Load

PENG Fu tian, JIANG Yuamr mao, GU Manmru, SHU Huar rui
( Depart ment of Horticulture , Shandung Agricultuml University, Taian 271018)

Abstract: The effect of N on fruit development was studied by using soil application N, thinned and prim-
ing leaf treat ment ,and eight-yearold apple trees ( Malus domestica Borkh .cv.Red Fuji/ M.hupenensis Rhed) .
The main results are as follows : on heavily thinned trees , SS activity were independent of N and priming leaves
treat ments . The results showed that the carbohydrate restriction of source to sink activity did not exist . N appli-
cation did not stimulate fruit growth rates relative to those of nonfertilized trees . However, N fertilization result-
ed in a longer fruit development period and increased the growth potential of individual fruit by 20 .8 % (fresh
weight) and 14 .1 % (dry weight) vs. controls. In unthinned trees, SS activity was increased by N fertilization
but decreased by priming leaves treat ment, so the carbohydrate restriction of source to sink activity existed. N
fertilization increased the average single fruit weight both by extending the fruit development period and by in-
creasing fruit growth rate , and the increasing rates were 28 .2 % (fresh weight) and 19 .4 % ( dry weight) com-
pared with the unthinned nonfertilized controls . Fruit soluble sugar and pericarp anthocyanin concentration was
decreased by N fertilization .
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Table 1  Effect of N fertilization on N concentration of some plant parts (total N % DW)
SKFE ] 1999-9-4 1999-10-20 2000-4-1 2000-6-20 2000-8-20
Sampling date A Leaf MR Fine root 1£%F  Flower bud HH Leaf A Leaf
AHE  No N 1.85a 0.6la 1.42a 2.0la 1.78a
A Middle N 1.87a 1.30b 1.81b 2.42b 2.17b
% High N 1.99b 1.42b 1.83b 2.70¢ 2 .45¢

DR RER R A B AR R 5 P<0.05, F[A Different letters indicate significant differences P <0 .05 between N treat ments, the same as

below
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Table 2 Effect of thinning severity and N fertilization on length of fruit growth period, fruit mass per fruit and tree
AR GRS AN RSR A TRE(e) R (k)
Thinnin, Nitrogen No. fruit/ tree Fruit develo N N - N
severi'syg treat mgent ment periog P BF T P i

Dry Fresh Dry Fresh

B Heavy AME No N 90 .5a 167 .2a 37.7a 220 .2a 3 .4a 19 .9a
A Middle N 91 .0a 175 .5b 43 2b 265 .3b 3.9 24.1b

% High N 89 .1a 176 .8b 42 .8b 266 .8b 3.8b 23 .8b

IE%  Normal AHAE  No N 198 .4a 169 .8a 27 3a 170 .8a 5 .4a 33 .9a
A Middle N 207 .8a 178 .3b 31 .5b 208 .9b 6.6b 43 .4b

"% High N 216 .2a 180D 32.1b 215 .6b 6.9 46 .6b

B Unthinned A%  No N 428 .2a 170 .5a 15 .5a 102 .5a 6 .6a 43 9a
A Middle N 450 .9a 182 .6b 18 .4b 130 .4b 8.2b 58 .3b

B High N 435 .1a 182 .9b 18.6b 132.5b 8.1b 57.7b

D8 DN A B A A S 2 ARG A A LA TR SR 2 S

There exists significant difference between treatments using F test, the letters in this table indicate difference between N treatments within each

thinning level

#0380

Table 3 Effect of N fertilization on fruit quality
R E (pg/ cm?) REAEHEH (nmol/ cm?) A PERE g/ 100gF W) AL E R ( g/ 100gF W)

Kb FE Pericarp chlorophyll content Pericarp anthocyanin Soluble sugar Titratable acid concentration
Tt COHG 9B 10 A% s AH 9 A w0 AH s B o AW 10K s AH o AH 10 Ak

August September October August September October August September October August September October
NI 1.0la 0.98a 0.96a 0.45a 2.11a 2.92a 11 .0a 12 .6a 14 .7a 0.4la 0.36a 0.32a
No N
A 1.35b 1.25b 1.10b 0.4lab 1.72b 2.23b 9.0b 11 .4b 13.0b 0.42a 0.39a 0 .4lab
Middle N
g 1.51c 1.32b 1.18b 0.37b 1 .51c 2.10¢ 8.7b 10.95 12.1b 0.45a 0.43a 0.42b
High N
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Fig.1 ~ Seasonal patterns of mean fruit dry mass and relative
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Fig.2  Effect of N application on fruit SS activity
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Fig .3 Effect of priming on fruit SS activity
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