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Nitrogen balance under different nitrogen application
rates in young apple orchards
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Abstract: A field and a microplot experiment were conducted at the same time combined to study nitrogen (N)
balance under different N application rates by using two-year-old * Fuji’ apple trees ( M. domestica Borkh. cv. Red
Fuji/M. hupenensis Rhed) in young apple orchards. The results show that the biomass and N uptake capacity of
apple trees are increased significantly under the application of nitrogen fertilizer, and the nitrogen use efficiency
(NUE) is decreased significantly with increase of N application rates. NUEs of the N75, N150 and N225 treat-
ments are 31. 28% , 22.95% and 19. 38% , respectively. With increase of N application rates, the N residuals in
soil are sharply increased, and the majority of residual N is concentrated in O — 60 cm layer, which indicates fertil-
izer nitrogen losses in deep soil layers are small. The N recovery rates in soil-crop system are sharply decreased
with increase of N application rates, and the N loss rates are increased respectively. The N recovery rate of the N75
treatment is 60. 41% , which is significantly higher than those of the N150 (46.41% ) and N225 (40.88% ) treat-
ments, and the loss rate of the N75 treatment is the lowest (39.359% ), which is significantly lower than those of
the other two treatments. The amounts of ammonia volatilization are increased significantly with increase of N appli-
cation rates, however, the N,O loss are same. The proportion of ammonia volatilization and N,O losses in nitrogen
loses are very low, and more nitrogen are lost through denitrification and runoff.
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Table 1 Total biomass and *N uptake by apple

trees in different treatment

- EYE PNIRE  RAEAAR
Biomass PN uptake NUR
Treatment )
(kg/hm®) (kg/hm®) (%)
N75 1740.34 C 23.46 C 31.28
N150 2457.72 B 34.42 B 22.95
N225 2776.27 A 43.61 A 19. 38

TE(Note) : FiT A B8 R Fnkk NO BeA R 5 BT S 4048, M504
EEARKREFEERERE 1% BE/KFE All data are equal to the
determined value subtract the basic value. Different capital letiers in the

same column mean significant at 1% level.
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Table 2 Amount of ammonia volatilization under different treatments

A RS (kg/hm®)  GBARE (kg/hm®)

Treatment Afier basal dressing After top dressing

£EKE (kg/hm’)
Whole growth period

AR B B % (kg/hm”)

NH, from fertilizer

i TR R LA (% )
% of N application

NO 1.89 2.19 4.08 D 0 —
N75 3.20 5.16 8.36 C 4.28 C 5.7
N150 4.40 15. 66 20.06 B 15.98 B 10. 65
N225 6.21 22.20 28.41 A 24.33 A 10. 81

¥ (Note) : [FFIEHRGE AR KB FHERERE 1% B E /K Different capital letters in the same column mean significant at 1% level.

WAL ZNE , - HFFEE3) 9 7 20 HHMRE LA
K, GRF N, LA L SR - R R Sy
FTATACAL B E G E AL B A 22 e A . B
LT ZRTE N 79. 84 —413. 42 pg/ (kg - h) ZHZEAL,
HLA AL AR S R BRI A o T 2R e R i BT
6 HHa R NI50 43,75 N 167. 43 pg/(kg - h) , £
A0 R B S T A2 T A T R LA, 4% A B R AR AE AR £
KA
®3 E£RKEBATELEY N,O RKXE(kg/hm’)
Table 3 N,O loss under different treatments
during the growth period

b3 RIER THAB R ) BRI 2R
Denitrification Denitrification loss
Treatment
loss from fertilizer
NO 1.68 D 0
N75 3.41 C 1.73
N150 3.74 B 2.06
N225 3.51 A 1. 83

1 (Note) » [MIFEHRE AR KE 7R 225755 1% BEK T

Different capital letters in the same column mean significant at 1% level.

BEANMI SE BAR), NO.N75  N150 Fi N225 A3 )
N,O HEk &350k 1. 68 3. 41.3. 74 F1 3. 51 kg/hm’
(F3), £ N AJEM)G, N75.N150 F1 N225 fifi
HEAL 2T Hy S AT A A T 5 | A9 S T AL 3 2 2 203
S 1.73.2.06 1 1. 83 kg/hm’,

2.4 TEERKHE
4 FH,NT5 N150 F1 N225 Ab 3 ff 2 1
FREB BRI A N 21. 85.35. 20 H148. 38 kg/hm®, 1
#4 FRELELE "NKBZE(ke/hm’)
Table 4 Amount soil of residual *N under
different treatments

iig%ij?l depth N75  NISO  N225
0—20 842 1232  15.21
20—40 6.82 1178  17.35
40—60 4.23 7.64  9.17
60—80 1.91 243 4.81
80—100 0.47 .03 1.84
A3 Total 21.85C 35.20 B 48.38 A
B Residual rate(% )  29.13 23.47 21.50

{E(Note) : HIER ARG FRRRERE 1% BEKF

Values followed by different capital letters mean significant at 1% level.
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Table 5 Fate of nitrogen applied in the apple ecosystem
E & £ N recovery MR EE N loss

4 MRk ¥ H &t [ i BER NOBKR  HE#ik RIS
Treat. Uptake Residue Total Rec. rate NH; volatil. N, O loss Others Total  Loss rate

(kg/hm’)  (kg/hm’)  (kg/hm®) (%) (kg/h®)  (kg/hm’)  (kg/bm’)  (kg/hm’) (%)

N75 23. 46 21.85 45.31 60. 41 4.28 1.73 23. 68 29. 69 39.59

N150 34.42 35.20 69. 62 46. 41 15.98 2.06 62.34 80. 38 53.59

N225 43.61 48.38 91.99 40. 88 24.33 1.83 106. 85 133.01 59.12

1 (Note) : FPASIRHE HFNER NO EAME )G FT543E All data are equal to the determined value subtract the basic value.
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