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Study on nitrogen distribution in different organs
of apple tree at dormancy
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Abstract: [Objective] The objective of this study was to find biomass and nitrogen distribution in dif-
ferent parts of dormancy apple trees. [Method]) 9 year-old red “Fuji” apple trees were used as materials in
the experiment. Biomass,nitrogen concentration and accumulation in organs and their cortex and xylem of
dormancy apple trees were analyzed. [Result] The results show that above ground part and root system bi-
omass account for 77. 17% and 22. 83%, respectively. Cortex and xylem dry weights are respectively
21.19% and 77.96% of a tree. With the depth,root system biomass reduces. And 71. 18 % roots distribute
to 0—40 cm soil layer. Nitrogen concentration in cortex was higher than that in xylem. Nitrogen concentra-
tion of branches and their cortex and xylem fall, with branch age. And nitrogen content of fine roots is
higher than that of large roots in the same soil layer. 69. 85% total nitrogen in apple tress store in above
ground part. And nitrogen mainly accumulates in 3—8 year branch xylem. But root system nitrogen accu-
mulation mainly assigns to large roots xylem. Nitrogen accumulation of root system declines with soil lay-
er. At the same soil layer, nitrogen accumulation in large roots is higher than that in fine roots. [Conclu-
sion] Nitrogen accumulation and storage of the tree is higher in above ground and xylem than that in the

roots and cortex.
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Table 1 Change of biomass, N content and accumulation

in different organs of apple trees

wE Y/ ke AEE/(g-kg™) ARME/g

Organs Biomass N content N accumulation
1R A 117 ¢ 7.89 ab 9.23 ¢ (8.15)
1 year branch
2 AF AL 0.80 ¢ 6.83 b 5.46 ¢ (4.82)
2 year branch
3~8 i‘:*i IS A IS I
3—8 year branch 8.35 a 4.55 ¢ 37.99 a (33.53)
W 7.19 a 3.68 ¢ 26.46 b (23.35)
Trunk
HLAR 5.04 b 6.53 b 32.91 a (29.04)
Large roots
4
'H”E 0.14 ¢ 8.99 a 1.26 d (1.11D)
Fine roots

TE : [R50 B3 5 bR R 6 B 35 3R R 22 57 8.3 (P<C0. 05) , T &
. 5 ABERRZEE ARG R R R ARG
HME SO, F 2,

Note: values followed by different letters in the column are sig-
nificant at P<C0. 05, the same as in {ollowing table. The
numbers in parentheses are percent of total N in apple
trees; the same as in table 2.

R 1B LU Y PRHIR 29 3 SR A O [m) % 5 b
MR SN 3. 68~8.99 g/kg. 1 4FA% .2 4EKL.3~8
ARBCRIR T B9 &S i 0 7. 89, 6. 83,4, 55 il
3. 68 g/kg. W BEARE 1, 205 B/ L X MR
SELIAE UM T BT A AR L. AR AU O A
WMEZH. N899 ¢/kg MMAT RS 14FEL TR
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Table 2 Change of biomass, N content and accumulation in cortex and xylem of different organs in apple trees

oy H )2 Cortex AKFEHE Xylem

s EH/ke AAR/ (e ke D REE/g  EWR/ke AAR/ (e ke D ABEFHR/g
Biomass N content N accumulation Biomass N content N accumulation

1 4E4% 1 year branch 0.35d 12.35 a 4.32 ¢(3.81) 0.81 ¢ 6.06 a 4.91 b(4.33)
2 444 2 year branch 0.24 d 11. 32 ab 2.72 c(2.40) 0.56 ¢ 4.91b 2.75 b(2.43)
3~8 4E4% 3—8 year branch 1.90 a 9.91 ab 18. 83 a(16.62) 6.44 a 2.97 ¢ 19. 13 a(16. 88)
#F Trunk 1.02 ¢ 9. 64 ab 9.83 b(8.68) 6.17 a 2.69 ¢ 16. 60 a(14.65)
FLAR Large roots 1.32 b 9.05 b 11.95 b(10.54) 3.71 b 5.65 a 20.96 a(18.50)
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Table 3 Change of biomass, N content and accumulation in roots of different soil layer in apple trees

TR/ cm & AW it kg AEE/(g-kg D AR/ g
Depth Roots Biomass N content N accumulation
0~20 MM Large roots 1.94 a 6.63 cd 12.86 a(37.62)

0 M Fine roots 0.02 e 7.65 ¢ 0.15 d(0. 45)
2040 ML Large roots 1.67 b 5.67d 9.47 a(27.69)
AR Fine roots 0.05 e 8.00 ¢ 0.40 d(1. 17
10— 60 MM Large roots 0.84 ¢ 7.45 ¢ 6.26 b(18.30)
i Fine roots 0.02 e 9.02 b 0.18 d(0.53)
6080 MM Large roots 0.43 d 7.77 ¢ 3.34 ¢(9.77)
AR Fine roots 0.04 e 10.85 a 0.43 d(1.27)
80—100 HIAR Large roots 0.15 e 6.65 cd 1. 00 d(2.92)
Y Fine roots 0.01 e 9.74 ab 0.10 d(0. 28)

EARSABERRS LEZRAABRHESRAARBERENE KOO, FTERR,
Note: the numbers in parentheses are percent of N accumulation in root system, the following table is the same.
2.2.2 FAREEMARLE ARFREEALAE 132 3. 72 kg, 40 5 & S bR AR R 00 A B
BE NRAFLUFEE B 0~20 cm + 2 KRS, 25.48% 1 71.81% . 20~40 cm + 2 YRR & 24
BE )RR AR R Z SR AE Y R B WEROR. N 0.47 kg 0~20 em HJEHMBRZ
B Rl — L ERAKRF RO A ER &S THEZE. 0.35 kg, HIRAKTEHAEDEL 0~20 cm + )2 &
PRUR DTS2 SR AR LA B R AR BT S B i 20 B0 @ 1058 kg3 20~40 em LJRKZ . 0 1. 21 kg,
F4 AALTEERNWEEAREE ARBEVESASE ARRENTL
Table 4 Changes of biomass,N content and accumulation in cortex and xylem

of large roots in different soil depth of apple trees

R fem Hz JZ Cortex AR Xylem

“Depth Ykt /kg  ASE/(g-kg D ARBU/g Yt/ ASR/(g-ke D) HEBUE/g
Biomass N content N accumulation Biomass N content N accumulation

0~20 0.35b 10.91 a 3.82a (11.17) 1.58 a 5.72 ab 9.04 a (26.43)

20~40 0.47 a 5.77 ¢ 2.71 b (7.93) 1.21b 5.59 b 6.76 b (19.78)

40~60 0.27 b 9.15 ab 2.47 b (7.23) 0.57 ¢ 6.65 a 3.79 ¢ (11.09)

60~80 0.17 ¢ 10.58 a 1.80 b (5. 26) 0.27 cd 5.71 ab 1.54 ¢d (4.51)

80~100 0.06 d 9.61 ab 0.58 ¢ (1.69) 0.09 d 4.67 ¢ 0.42 d (1.23)

HER)ET,0~20 em +EMMRAA & ERE, MILEZHORERA Y & AR 00 55 1)
910,91 g/kg;20~40 em HJE MM E/N, R 577 LHAGLIT FELER .
g/kg AEAR TR H,40~60 em + )2 M AR A & & & DA ST PRI 57 SR A 1k 1 5 B ) i
K.H 6.65 g/kg; 80 ~100 em T JZ MM F/N, S hy 22,69 kg, Hh AR AE Y& FIAR & A i 43 0 o5
4.67 g/kg, HF 4 LA MWL R ATHAR  WIERSAEY RN 77.17% 8 22. 83%  BR K 2K
ol AR R A B A 33, 2800 A1 RERAW o N AR R AR W E Y 210 2900 A
63.04% A )2 LL0~20 em LJZMHIMAE  77.96% . FEXH LD E P YLl 3~8 K.
MR smEm. P E)E R 3. 82 g HHMMRARARH MEAYERNZHAAEHN:0~100 ecm + 2R R
WL 1720 s RIFHEH 9. 04 g, i AR R A B AW ik Bl 2 R B 10 188 i B AIC s AS [R] - 2 R) AL AR
WY 26.43%, FRIRIRBISERM MR 0~20 cm AP EZEFDE ARAEY LD EXEF:0~40 cm
4 2 AR AR T R AR . FEMRRAEY R SRR LAY RN 71.18%:[H
— L ERARMARFEEAY R THEZ.

2) PRAR A S SR [ 25 B A AL i 3. 68~
Wt x 9 AERM IS LR LR IR I AR A B 8. 99 g/ka. BEERRY BRI, A K H R 2 AR TR

3 N g
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