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Analysis of nitrogen inputs and soil nitrogen loading in different kinds of orchards

in Shaanxi Province
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Abstract: Accurate information about current soil nutrient concentrations in orchards is necessary for making
recommendations about future fertilizer application rates. Additional information is needed about the amount of surplus soil N
in the orchards of Shaanxi Province, which is the main apple and kiwi production region in China. Analysis of N inputs and
soil N loading is important for N management in orchards. The objective of this study was to quantify both the N application
rates and the amount of surplus soil N in orchards in Shaanxi Province. Soil samples were collected from orchards in
different parts of Shaanxi Province and then analyzed to determine soil N concentration. Additional information was collected
from farmer interviews and an agricultural statistics database. The data was analyzed using the N balance method. The results
showed that N fertilizer application rates averaged 927.2 kg N/hm’ among the orchards surveyed in this study. More than
40% of the chemical N fertilizer was applied in the form of urea. Manure application accounted for 139.4 kg N/hm”. Nearly
95% of the orchards had surplus N, with an average surplus of 876.3 kg N/hm’. Nearly, 58% of the orchards had an N
surplus of more than 500 kg N/hm®. More than 27% of the orchards had an N surplus of more than 1000 kg N/hm®. Among
the different kinds of orchards, kiwi orchards had the highest N input rate (1432.9 kg N/hm®) and the highest amount of

surplus N (1186.9 kg N/hm®). In irrigated areas of central Shaanxi rain-fed region. There was positive correlation between
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the amount of surplus N and the N application rate. High N inputs to orchards in some regions of Shaanxi Province led to

very high soil N loading. This will increase environmental risks in the region.

Key Words: Orchard; nitrogen input; nitrogen load; nitrogen surplus; Shaanxi Province
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Table 1 Nitrogen nutrient content of different manures and nitrogen nutrient uptake rate of different fruit trees

CRIVES HHVERTE S &0 /% EQLELES 100 kg SRELE IR WML /kg
Manure Manure N content Fruit trees N up take rate of 100 kg fruits
¥%% Pig manure 0.55 BRAERE Kiwifruit 0.54
43¢ Cattle manure 0.38 SRR Apple 0.40
*f-J8l %% Sheepfold manure 0.78 M Grape 0.39
X% Chicken manure 1.03 BEH Peach 0.50
AZEJK Human excrete 0.64 14 Haw 0.50
HEHERL Ordinary compost 0.18 MM Chinese Chestnut 0.31
1% Miscellaneous 0.15 A4 Pear 0.47

1.4 B 5501 5
K H Excel 2007 J7 3647 5ds 4b BRATFH DPS %X
AT BAE5HT

2 HREHS

2.1 CREEA R R AT AR
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82. 3% ; Hojiti & £ 500—1 000 kg/hm’ Al 1 000
kg/hm* L bR FEAR 23510 36.2% (31.2% , it Fi 4 43
A E] 709.5,1809.4 kg/hm?, V- it & & K 927. 2
kg/hm? , ANtk 2= JAE AL 5 0.3%, A HLIE A 4%

70 ¢ n=766
60 =
50  HHLE

FEAR Gy g
Samples distribution frequency/%

0 1—200 200—350 350—500 500—1000 >1000

FIEBNS %
N Input grouping/(kg/hm?)

E1 RERERERANSD R THERDHINE
Fig.1 Samples distribution frequency under different input

groupings of N in orchard
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Fig.2 Application rate under different input groupings of N

in orchard
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Table 2 Nitrogen fertilizer input status in different orchard
FIEH AR N input
T4 E

P BEAR A LR

Orchards Samples Fertilizer Mean bR

N Stdev
/(kg/hm?)

SR 336 TEAE A 671.7 487.6

Apple orchard AHHLUAE R 32.4 96.1

TR E 318 TRAE & 1203.8 638.9

Kiwifruit orchard AHPER  212.1 241.1

HiA el 112 TLAE & 635.2 385.8

HHLAEA 85.9 113.7

Grape orchard

22 SRR RAR ARG
2.2.1 A E LSRN

S A MRAE BT AR B 2 A K ST A v 1 S el
TR AR R e, JHC S i 25 0 3R PR 4 2 0% 3 8
B, FERITE R B A BT 500 kg/hm® PL B, Hom
ik 60% LA b PR A R 90—180 em )2, 1K
TR EHSAGREES T L2, B, AR5
AL R N 500 kg/hm*F1 N 1 000 kg/hm* 7344k
SRR RGN, B3R 3 AT, AR
it 500 kg/hm* AUREAR L 440 A, o5 BJE A FEAS = 1Y)
57.5%, &AL 1000 kg/hm® A 53] T
27.3% B AR E IR 1 735.8 kg/hm®, A 5R
bel (766 DMHEA) V-2 R A it i i 876.3 kg/hm?,
RTS8 2 B 5 B RE A AN o 5.2% ., el +
BRI 3 A i v L A RO e R R, X AR
el 58 I P49 55 K

£3 REARHS THRERR
Table 3 The total nitrogen nutrient surplus status in orchard

s %
N FEA Kt Sample Surplus lg‘cf B
Classification Sample distribution amount/ o

Frequency/%  (kg/hm?) ‘
<0 40 5.2 - 66.2 74.1
0 —500 286 37.3 281.6 45.5
500—1000 231 30.2 704.7 19.9
>1000 209 27.3 1735.8 33.2
Bt Total 766 100 876.3 81.3
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Table 4 Nitrogen nutrient surplus status o f different fruit trees
# A Input/ (kg/hm?) N it Output N Zi4hr NBI'* %43
g 31| FEAH A (LA A ) - A g Surplus R
‘ PRV KR chmm e - . .E'
Orchards Samples Chemical N O Avg. yield Removal amount Nutrient
. Manure N Deposition N N N ) R
fertilizer /(kg/hm*)  /(kg/hm*) /(kg/hm*)  balance index
240 Apple orchard 336 671.7 32.4 16.95 22814 114.1 533.9 3.8
BrAEREE Kiwifruit orchard 318 1203.8 212.1 16.95 39312 212.3 1186.9 5.8
% Grape orchard 112 635.2 85.9 16.95 28470 111.0 597.4 5.2

2.2.3 AN XOIUR BE R SR B AR L

ANTR] DX s R el 2 R A 25 5 il SR Pl R T o 2
REEAN, XX AR B RRE, FHE
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FEA H 94.8% , ULHH 2 A XIRIR el 4R 37 43 B 4% B Ao

#EOR, [RIRFH 2 5 T, R A i AR AR K,
AR P 2 )il 20 228 5 LU ROk, DR, R
P AL H 45 T AR AC X R el A B Oy L,
AR AE AN 23 51 e T P57 e, b 2 %o - SRR B A4 A
ARTK M o PG AR I A DR 1 2 SR Pl R R A
e X5 R R

x5 TRRBREEFSERER

Table 5 Nitrogen nutrient surplus status in different regions

HE I Classification / (kg/hm?)

X 45, <0 0 —500 500—1000 >1000 : N fA
. . o Y . Surplus amount
Region BB A AR A FEAE A FEAK A 2
/(kg/hm*)
Samples Samples Samples Samples
HALFIR 706.5
16 132 99 60
Weibei rain-fed region (=95.55—2606.95)
K HE X .
R 24 154 132 149 1046.1

Central Shaanxi irrigation region

(—158.55—5429.2)

2.3 R AR ey R A
SR Pl A 1 2R o AR S RUIE Y it R

DIAHSRE o SR el e A B R, A O G 1 48 42 UK
Sl R IEAOG AR PG 9 A bel S A
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THEER
Total N of soil/(g/kg)
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3 REREANIESAZIN
Fig.3 Effect of nitrogen nutrient surplus on soil total nitrogen

in orchard
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WY 57.5% , A AR B 1000 kg/hm® FFEA IR &
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