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Characteristics of Absorption, Distribution and Utilization of *°N-Urea
Applied in Different Depths in Gala (Malus hupehensis)
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Abstract: [Objective] The aim of the study is to provide a theoretical basis for the appropriate depth of fertilizer application
for apple under field conditions. [Method] The isotope '*N-urea trials were carried out in field conditions with three different
fertilizer application depth treatments. [Result] The difference of Ndff was significant in different organs among different fertilizer
application depth treatments, and the 0 cm and 40 cm treatments were obviously lower than 20 cm treatment. At the full-bloom stage,
the Ndff was the highest in fine roots, and then in thick roots. During the shoot rapid-growing and fruit rapid-expanding stages, the
Ndff of new organs was higher than that of the storage organs. The Ndff of fruit was the highest at fruit maturity stage. After harvest,
the Ndff of storage organs was higher and the new organs were in low level. The distribution ratio of '’N was different in various
organs at different phonological stages, but there was no significant difference among three treatments. With the process of growth,
the ratio of °N utilization of apple trees in different treatments increased gradually and reached the highest after harvest, and the
treatment of fertilizer in 20 cm was generally higher than that in 0 cm and in 40 cm treatments. [Conclusion] Fertilizer application
in 20 cm can enhance the absorption and ability to transfer N to apple tree, and also can increase the nitrogen use efficiency.
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Table 1 Ndft% in different organs at different fertilizer application depths

e i [atZNES AW BR300 PPN ] TS A RISRWUS
Organ Fertilizer depth (cm) Full-bloom stage New shoot growing stage  Fruit rapid-swelling stage ~ Fruit maturity stage  After harvest
A (1) 0 0.24b 0.79b 0.88b 1.93b
Fruit (Flower) 20 0.29 1.07a 1.32a 2.81a
40 0.13¢ 0.59¢ 0.67¢ 1.15¢
Bk (AL 0 0.22a 1.06b 1.68b 1.04b 0.41a
Short shoot (Spur) 20 0.24a 1.29a 2.3% l.41a 0.42a
40 0.12b 0.66¢ 0.99¢ 0.66¢ 0.23¢
FIAg 0 0.14a 0.62b 0.87b 0.61b 0.51b
Short shoot leaves 20 0.17a 0.87a 1.27a 0.8%a 0.61a
40 0.09b 0.47¢ 0.65¢ 0.45¢ 0.42¢
A (KB 0 0.22a 1.17b 2.28b 0.89b 0.48b
Middle-long shoots 20 0.24a 1.57a 2.98a 1.36a 0.53a
40 0.09b 0.81c 1.42¢ 0.44¢ 0.29¢
ENE N 0 0.13b 1.17b 1.90b 1.05b 0.41b
Leaf of middle-long 20 0.18a 1.58a 2.46a 1.61a 0.53a
shoots 40 0.09¢ 0.86¢ 1.05¢ 0.66¢ 0.30c
EER 0 0.26a 0.71b 1.30b 0.51b 0.73b
Biennial branch 20 0.29a 1.11a 1.73a 0.72a 1.03a
40 0.14b 0.45¢ 0.87¢ 0.35¢ 0.69b
ZAFRAERAR T 0 0.36b 0.46b 0.78b 0.48b 0.30a
Xylem of perennial 20 0.42a 0.52a 1.04a 0.66a 0.35a
branches 40 0.19¢ 0.35¢ 0.65¢ 0.35¢ 0.17b
ZAEAER T R 0 0.21b 0.71b 0.91b 0.43b 0.66b
Cortex of perennial 20 0.27a 0.97a 1.29a 0.55a 0.86a
branches 40 0.13¢ 0.53¢ 0.71c 0.24c¢ 0.59¢
LA BT 0 0.45b 0.16b 0.67b 0.46b 0.21b
Xylem of trunk 20 0.51a 0.28a 0.76a 0.65a 0.29a
40 0.27¢ 0.14b 0.52¢ 0.29¢ 0.15¢
LT B 0 0.34a 0.31b 2.07b 0.49b 0.61b
Cortex of trunk 20 0.38a 0.36a 2.68a 0.65a 0.71a
40 0.24b 0.18¢ 1.10¢ 0.32¢ 0.47¢
HHAR 0 1.32b 1.45b 0.70b 0.51b 1.72b
Large root 20 2.03a 1.88a 1.15a 0.73a 2.23a
40 0.87¢ 0.94¢ 0.47¢ 0.34c 1.00¢
4R 0 1.85b 1.07b 1.64b 0.75b 1.58b
Fine root 20 2.53a 1.31a 2.08a 1.09a 2.07a
40 1.19¢ 0.73¢ 0.95¢ 0.55¢ 0.94¢

RPAFNE FRE R RN 2 7 B3 (P=0.05) ,

"FIFl - Different small letters meant significant difference at 0.05. The same as below
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Table 2 Partition ratio of "N in different organs at different fertilizer application depths

TS I 4 TR IR [la6: ® e AT
Determination time Fertilizer depth (cm) Nutrition organs Storage organs Reproduction organs
HEAE 0 475 94.80 0.45
Full-bloom stage 20 4.39 95.24 037
40 4.66 94.95 0.39
I 0 19.99 73.56 6.45
New shoot growing stage 20 1933 74.40 6.27
40 20.39 72.66 6.95
BN N 0 48.98 47.04 3.98
Fruit rapid-swelling stage 20 47.36 48.71 3.93
40 44.45 51.11 4.44
SRS 0 20.95 21.54 57.51
Fruit maturity stage 20 21.93 20.85 5702
40 21.03 22.43 56.54
RIRWUE 0 30.62 69.38
After harvest 20 28.43 71.57
40 29.90 70.10
& 35r
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AFER NG PRI 2Z R (P<0.01) sEZ (P<0.05)
Different capital and small letters meant significant difference at 0.01 and 0.05 levels, respectively
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Fig.

1N utilization rate of different key phonological phases
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