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Effect of N supply on the developments of N in leaves and new
branches in “Fuji” apple

ZENG Yan-juan,GAO Yi-min, TONG Yan-an

(College of Resources and Environmental Sciences , Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract; [Objective] The objective of this study was to explore the effect of different N supplies on
the developments of N in leaves and new branches in “Fuji” orchard in the Loess Plateau to supply theoret-
ical basis for nutrient diagnosis of apple tree. [Method] The experiment contained six treatments; CK (the
control treatment with no nitrogen fertilizer) ,N1 (0. 3 kg/tree) ,N2 (0. 6 kg/tree) ,N3 (1. 2 kg/tree),N4
(2.4 kg/tree) and N5 (4.8 kg/tree). Each treatment had three repeats,random arrangement,sampling the
leaves and new branches every thirty days from late April to early harvest. And then the N content in leav-
es and new branches was measured. [Result] Results showed that the content of N in apple leaves and new
branches, with the application of nitrogen obviously increased, from 2. 6 to 6.2 g/kg,1.0 to 3.1 g/kg re-
spectively compared to CK (the control treatment) ;From May to August,the rates of N and the N content
in apple leaves and new branches were fitted by a polynomial (P<0. 05 or P<C0. 01) ,the correlation coeffi-
cients reached 0. 814 2—0. 948 0 and 0. 908 3—0. 981 2 respectively. [Conclusion) From May to August,N
content of leaves and new branches can be used as the basis to diagnose the supply of N nutrient in apple

trees, while August for leaves and June to August for the new branches are the best sampling period.
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Table 1 Effect of N rates on N concentration in apple leaves at different growth stages g/kg
b 7 M N &4 N concentration in apple leaves
Treatment 04-29 05-29 06-29 07-29 08-29 -4 Average

CK 15.4 a 14.0 a 14.2 a 15.1 a 11.1 a 14.0
N1 20.2 b 15.6 b 16.6 b 17.6 b 13.1a 16. 6
N2 20.7 b 16.0 b 17.6 b 18.9 b 15.3 b 17.7
N3 21.4 b 16.6 b 17.7 b 19.5 b 17.8 b 18.6
N4 21.5b 16.7 b 19.5 be 20.7 b 18.8 b 19.4
N5 24.7 ¢ 17.4 b 18.3 b 22.1 be 18.8 b 20.2

R 3 VTR0 S 90 BRI B /TS 5 B % 2 54k B KT (P<0. 05) . % 3 .

Note:Data are the average of three replicates. Within a column followed by the different letters are significantly different using the least sig-

nificant difference test (P<Z0.05). Table 3 is the same.
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Table 2 Relationship between N rates(x)and N concentration

in apple leaves(y) at different growth stages

X RBGD

R B[] ik i : )
. . Correlation
Date Parabolic equation L
coefficient
04-29 y=—0.031 32 +0.288 22++1.778 1 0.729 9
05-29 y=—0.021 32>+0. 154 5x+1.473 6 0.814 2~
06-29 y=—0.052 42*+0. 317 3x+1.507 7 0.875 0%
07-29 y=—0.039 42°+0. 309 0x+1.620 9 0.902 9*
08-29 y=—0.079 32>+0.522 9x+1.176 1 0.948 0" *

W irf05=0.770 9,7%.01=0.919 6, F 4 [q,
Note: 7% 5 =0. 770 9,74 01 =0. 919 6. Table 4 is the same.
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Table 3 Effect of N rates on N concentration in new branches at different growth stages g/kg
b 31 A 45 N &4 N concentration in new branches of apple
Treatment 04-29 05-29 06-29 07-29 08-29 SEY Average
CK 2.6 a 1.6 a 3.2 a 3.6 a 1.6 a 2.5
N1 2.8 a 2.3 a 4.7 a 4.2 a 3.5b 3.5
N2 2.6 a 2.3 a 5.9b 4.8 a 4.2 b 4.0
N3 2.7 a 2.5a 6.0b 5.9b 5.6 b 4.5
N4 3.1a 3.1 ab 8.0 ¢ 6.5b 6.7 c 5.5
N5 3.0a 3.2 ab 7.8 ¢ 6.8 b 7.3 ¢ 5.6
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Table 4 Relationship between N rates(x) and N concentration

in apple new branches(y) at different growth stages
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07-29 y=—0.025 92*+0. 187 1x+0.372 4 0.981 2"~
08-29 y=—0.042 32%+0. 306 2x+0.222 7 0.960 0" *

3 45 B

Djifi il N RS WY 580 7 206 S 2R 0 R R
N & & HIERI 5 NS EIFASEE N LR
A% 8 T ARS8 s B e B N ) i H A
FRCREA BT B

25—8 A NJEMRES¥RHAFHNERZ
[ 5 2 B B A GG R .l 5— 8 H SR
Frofr Nl DUPE 9 3 2R NO3R IR 40 (it 1 L 12
Wi B4R ELLL 8 A A f (R R A I 0L (E 25 32 Wy
LR SRR B SR AN SE R AT RO IO 5 I B R

B MR

3IFE 4 AR5 A it N AE K fE . 25 1 g A=
Bizcbig N & B 7E 6—8 A .24 N &HikF) 1.2
keg/ PR DL LI A BE 2 25 S IRT AR A A5 R N B R
HLL8 A i3 in e B fe k. oAb B AR R P i N
RS IR N R A A B B & A NI Ak B ] A A
PR 2 32 R A 5 37 12 W ik 52 TP AN E S LB A=

GE (P DIE S

D5—8 A HERPAERLPH N FiS N L

FH B ) H A 25 SR 3 A A O G A AT DURE AR
Dy S SRR N B IO 7P A 1 A B

[ £ % 3Tk ]

(1]

[2]

(3]

[4]

[5]

921

(6]

[7]

[9]

ARk RGHEEL ARERW L AERER [T b &
Al K224, 2002,33(1) : 96-100.

Li W Q,Zhang M,Shu H R. The physiological effects of nitro-
gen on fruit trees [ J]. Journal of Shandong Agricultural Uni-
versity,2002,33(1) :96-100. (in Chinese)

Tagliavini M, Millard P, Quartieri M. Storage of foliar-absorbed
nitrogen and remobilization for spring growth in young nectar-
ine ( Prunus persica var. nectarina) trees [ ]J]. Tree Physiol,
1998,18.203-207.

Titus J S.Kang S. Nitrogen metabolism, translocation and recy-
cling in apple trees [J]. Hort Rev,1982.4:204-246.
Weinbaum S A, Klein I, Broadbent F E. et al. Effects of time of
nitrogen application and soil texture on the availability of so-
topically labelled fertilizer nitrogen to reproductive and vegeta-
tive growth of mature almond trees [J]. ] Amer Soc Hort Sci,
1984,109:339-343.

Millard P. Ecophysiology of the internal cycling of nitrogen for
tree growth [J]. ] Plant Nutr Soil Sci,1996,159;1-10.

Jones J B. Plant nutrition manual [ M]. Washington DC; CRC
Press,1998.:149.

AW R R AL A E SR W [ML dE st BRI R
11,1982,

Tong Y A,Zhou H J. Diagnosis methods of fruit tree nutrition
[M]. Beijing: Agriculture Publish Press of China, 1982. (in
Chinese)

Neilsen D, Parchomchuk P, Neilsen G H,et al. Using soil solu-
tion monitoring to determine the effects of irrigation manage-
ment and fertigation on nitrogen availability in high-density ap-
ple orchards [J]. ] Amer Soc Hort Sci,1998,123:706-713.
AR T L 22 AL 5L AN [R] R K P SR Bl R R SRR T Y
(). A EAR B4, 2006.39(2) :361-367.

Peng F T,Jiang Y M. Characteristics of N, P, and K nutrition
in different yield level apple orchards [J]. Scientia Agricultura

Sinica,2006,39(2) :361-367. (in Chinese)

[10] Shear C B, Faust M. Analysis on the nutrient element in leaf



5 2 0

B0 A5 NORE T X 40 o 3R I B AR A AR N OB FR B B R 201

(11]

[12]

[13]

[14]

[15]

samples of fruit tree [ J]. Hortic Rev,1984,6:42-63.

Award M, Kenworthy A L. Clone rootstocks, scion variety and
time of sampling influence on apple leaf composition [ J]. Proc A-
mer Soc Hort Sci,1983,83:68-73.

Poling B,Oberly G H. The influences of apple cultivars on the
mineral element composition of mid-shoot leaves [ J]. Hort-
Science,1977,12(4) :40-41.

ZEUE T, T e L LRI SRR i 9T OC R AR
HEAE R BESE [T, bl 224 . 1987, 14(2) : 81-89.

Li G L,Su R Y, Shen J. Studies on the nutritional ranges in
some deciduous fruit trees [ J]. Acta Horticulturae Sinica,
1987,14(2) :81- 89. (in Chinese)

4RI RS A R R N T = DTV AN S
Syi [J]. P2 23,2006, 33(1) : 12-16.

An G Y,Fan C H,Du Z H. Analysis of effective factors of nu-
trient content in apple leaves [J]. Acta Horticulturae Sinica,
2006,33(1):12-16. (in Chinese)

RN A A, R 0, 45 M AT SR B R 3R 12
FIHEAE L], T 54t AR M WF5E . 1996, 14(2) : 45-50.

Li H T, Zhou J B, Zheng X F, et al. Nutrient diagnosis and
fertilization in soils in Fuji apple orchards in rainfed land [J].
Agricultural Research in the Arid Areas,1996,14(2):45-50.

(in Chinese)

[16]

[17]

[18]

[19]

[20]

[21]

TP SOk R RO S BV Hb DX R SR O B bR
R #RE [J]. 22440, 2004,31(1) : 81-83.

An G Y,Shi L R,Du Z H,et al. Studies on the standard range
of apple leaf nutritional elements in Shaanxi province [J]. Ac-
ta Horticulturae Sinica,2004,31(1):81-83. (in Chinese)

Zhai H,Guo L,Y
dustry [J]. Acta Horticulturae,2008,772:191-194.

fifg - FLL R Ak AT [M. dE5t . b E Ol A L 2000.

Bao S D. Soil and agriochemistry analysis science [ M ]. Bei-

ao Y,et al. Review of the Chinese apple in-

jing: Agriculture Publish Press of China,2000.

BELLRE, FAE 4, B A, 45 SRR R A & i 5 A R R A
S AEAL [T, v [ 3 5 R 2008(4) 1 15-17.

Fan H Z,Tong Y A,Lii S H,et al. Annual change of nitrogen
content and accumulation in apple tree [J]. Soil and Fertilizer
Sciences in China,2008(4) :15-17. (in Chinese)

Lai L H,Raba R. Accumulation of macro-and micronutrients
and nitrogen demand-supply relationship of ‘Gala’/‘ Malling
26’ apple trees grown in sand culture [J]. ] Amer Soc Hort
Sci»2009,134(1) :3-13.

Kenworthy A L, Walsh L M. Soil testing and plant analysis
[M]. Madison, Wisconsin, USA : Soil Sci Soc Amer,1973:381-
392.

(EB%

[25]

[26]

196 70)

2 W82, Vs A b R AR R R AR R Sh A 4
A RAE [T]. B AEZS 2240, 2005, 16(5) :849-853.

Li P,Li Z B,Tan T Z. Dynamic distribution characters of her-
baceous vegetation root systems in abandoned grasslands of
Loess Plateau [J]. Chinese Journal of Applied Ecology.2005,
16(5) :849-853. (in Chinese)

A M2 . B R R LR AR R AR R S o A AR AR
()0 7K £ 08, 2003,10(1) : 144-145,149,

[27]

Li P,Li Z B. Root distribution characteristics of natural grass-
land on Loess Plateau [ J]. Research of Soil and Water Con-
servation,2003,10(1) ;144-145,149. (in Chinese)
W 4. SPSS gty i vk B A (M. db 5t
R4t 52006 :301-325.

oL ok i

Xue W. SPSS statistical analysis and application [ M ]. Beijing:
Publishing House of Electronics Industry, 2006 301-325. (in
Chinese)



