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 E: EEZRTEVHEARR R S ANEAREEE 224 A F XA, REMTETHKZL T 0~20 em HAEH T 3R LR

BT o 25 3] IR ZAIRIG UG 20.0% FLbd 135 pH 40T 3.95 ~ 5.34 &b, Hidy 4 AMakuuhAL e 14 pH 7E 6.62 ~ 7.82; 90% L
AU B LT S RAGT 20 gikg, Ho 24.1% BEAHURSRICT 10 ghkg 62.1% FL5E + 0 A & RALT 60 mg/kg, HAK

ZHALT 90 mg/kg; 2 18% AUfE HIEA M & KT 15 mg/kg, T 43.3% FLFEE T 40 mg/kg; 17.4% FL5 30 & BALT

100 mg/kg, {HA 41.1% FLRET 200 mg/kg: Fibe HHEA ST E EING T . b etk es | 86 & a8, SFIE T Hlik

3073 mg/kg F1219.8 mg/kgo FHEHR TR G HERIN 1 75% LA B F KT 10 mg/kg, 27% A FA0E A 80 & AR T 7 mg/kg,

29.2% FUBEIA RS EILT 1 mgkg, 30% ZAAREABEFSRHINT | mg/ke; ARBIEHTE 0.25 ~ 1.0 mg/kg M>1 mg/kg JEHRIZL
FEl o329, 57.6% 1 27.2%. £F5T FRBE +3EFR S BARE , @UGE IR EAUR RS h R R DU SE LR, e

AOG AR, SR, EMANEMEITEREE. M. B A

R . BT AR LR FRork
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Soil Nutrient Status in Main Pear Orchards of Yellow River Basin Area

DONG Caixia', XIE Changyan', LI Hongxu?, WANG Dongsheng®, WANG Shaomin®, XU Lingfei’, GUO Huangping®, XU Yangchun'"

(1 Jiangsu Provincial Key Lab of Solid Organic Waste Utilization/Jiangsu Collaborative Innovation Center of Solid Organic
Wastes/Educational Ministry Engineering Center of Resource-saving Fertilizers, Nanjing Agricultural University, Nanjing
210095, China; 2 Fruit Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China; 3 Institute of
Horticulture, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China; 4 Shandong Institute of Pomology, Taian,
Shandong 271000, China; 5 College of Horticulture, Northwest A&F University, Yangling, Shaanxi 712100,
China; 6 Pomology Institute, Shanxi Academy of Agricultural Sciences, Taigu, Shanxi 030815, China)

Abstract: Five integrated experimental stations in the national pear industry technology system around Yellow River basin were
selected, 224 soil samples (0-20 cm) under tree canopy drip lines were collected, and their physiochemical properties were
measured. The results showed that the average of soil pH was 6.62—7.82 except some soil samples in Taian Station whose pH was
in the range of 3.95 — 5.34. More than 90% of the samples were less than 20 g/kg in organic matter, of which 24.1% less than 10
g/kg. 62.1% of the samples were less than 60 mg/kg in available nitrogen, while vast majority lower than 90 mg/kg. 18% of
samples were less than 15 mg/kg in available phosphorus, while 43.3% more than 40 mg/kg. 17.4% of samples were less than 100
mg/kg in available potassium, while 41.1% more than 200 mg/kg, which meant available phosphorus and potassium were
abundant. The contents of exchangeable calcium and magnesium were higher, with the average contents of 3 073 mg/kg and 219.8
mg/kg, respectively. 75% of samples were lower than 10 mg/kg in available iron, about 27% of samples lower than 7 mg/kg in
available manganese, 29.2% of samples lower than 1 mg/kg in available copper, about 30% of samples lower than 1 mg/kg in

available zinc. About 57.6% and 27.2% of samples were within the range of 0.25-1.0 mg/kg and >1 mg/kg in available boron,
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respectively. In view of the above nutrient content characteristics, it is suggested that pear orchards in the Yellow River Basin

should pay more attention to the input of organic fertilizer or organic materials in order to increase soil organic matter content,

and appropriately apply phosphorus and potassium fertilizers, meanwhile supply the fertilizers of trace elements such as iron,

manganese, zinc, copper and boron.

Key words: Yellow river basin area; Pear orchard; Soil; Nutrient abundant and deficiency
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Table 1 Distribution of pear orchards tested in different stations of
Yellow River basin
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Fig. 1 Soil pH in pear orchards of Yellow River basin
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(16.0%)> 2235 (8.2%)> #4024 (3.2%); A LI & &

¥ (75.5%)> KA (67.8%)> 75423 (64.0%)> KM
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Fig. 2 Soil organic matter contents in pear orchards of Yellow River basin
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232 AR THEAMEESE  BRE4FLEL, 5
v i AL A O R s (9 T 15 mg/kg), B
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Fig. 3 Alkaline hydrolytic nitrogen contents in pear orchards of Yellow River basin
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Fig. 4 Soil available phosphorus contents
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Fig. 5 Soil available potassium contents in pear orchards of Yellow River basin
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/D (17.1%) 0 BERSRE , S 4 3 A 208 & RS & B AL T 1 000 ~ 2 000 mg/kg, FHifd AL
KT 100 mg/kg HIZLEE (5 17.4%, 41.1% HIZL0EA Fel #4755 F 2 000 mg/kgo £k 5uh , t g ss bk

ROBAETE B ML (5 T 200 mg/kg). BES R T 3 000 mg/kg 1AL Bl HL B 43 il R 4 v
24 BETIETHESESE U (100.0%)> % M 3 (97.9%)> K 45 3l (96.6%)> 4B

IR, IS ST 1000 mgkg M3 (45.7%)>Z8 % (16.0%) . Bk L, #F5 X2
B ZLRE 5 A 16%, 1000 ~2 000 mg/kg HIFLEE A 90% Y FL e + 4 S e PR & B AE 2 000 mg/kg
A 26%(FE 2)o HAxy 4 SR KRB IA 1.7% AL [
£ 2 BEUREHAEHIESHREE SRR

Table 2 Soil exchangeable Ca contents in pear orchards of Yellow River basin

FEX 2Z 4 M5 (mg/kg) B R WG (mg/kg) B 7 (%)
L F-HME <1000 1000 ~2000 2000~3000 3000~3 500 >3 500
== Ik 2912 ~4051 3398 - - 2.1 71.4 26.5
T ik 3254~3914 3612 - - - 25.8 74.2
KAk 1907 ~4 149 3427 - 2.0 1.7 62.7 33.9
HSPH 35ty 2414 ~3 661 2909 - - 54.3 42.9 2.8
A 217 ~4 130 2117 16.0 26.0 42.0 10.0 6.0
CiRCINTTRC 217 ~4 149 3073 3.6 6.3 18.8 44.6 26.7

M 3 nl R, BFFEIXAT 86.6% Albd HIEATHME  (50.0%), Firh R4 uli R vl JL-F- e A B bl A7 250k
B EAT 100 mg/kg VL o WNAIREWKE, B TEHMCT 10 mg/kg, 2% AIMAEIN 3 554 50%
B T B A R S Y R T 100 mg/kgs 8L ~ 70% AL SR S AR T 10 me/kg; MIARER S
SRR 3l P sg e B & BN T 100 mg/kg AL KT 4.5 mg/kg AL LR B 2 (F5 55.9%),
17 20% ~30%. CHPEEE S BAE 100 ~ 250 mg/kg 19 APARBRERIO XU SR s AR EETE 10 ~ 30 mg/kg B4
F4 Bl L 451) A B M 35 (60.0%)> K 48 3 (59.3%)> 2§ 22 i L 51 R K 0 (34.3%)> 2 & v (34.0%)> 2% M v
(56.0%)>>23(34.7%)> % 1i(19.3%), 15T 250 mg/kg  (30.6%)>171 4 (6.5%)> KA 0l (3.4%) (% 4).
B ZLGE L R 2R 220k (14.0%) < B M 5 (17.1%)< KA 252 FREEEASUE S8 IRKE 272% 1
(30.5%) <=Mk (63.3%) <A v (80.7%) . Bdpe 3R RGR S EART 7 mg/kg, S EMANGE 5).
25 BETERETESE MRS , FH R & IS 7 mg/kg AL
251 A AR AR ASIRREkE A FL A1 R 28423 (64.0%)> K5 M1 3 (3 1.4%)> K43 0 (28.8%)>
BB T 10 mg/kg FOFLEE A K AT (96.6%)>17 ZMNEG2.0%), PIRESTENMAR R, MikgEeui
BV (93.5%)> % M 3 (69.4%)> KRN 0 (65.7%)>Z vl ALpd HIEA R & BT 7 mg/kg DL I,

£ 3 EUREARTESHREESERR

Table 3  Soil exchangeable Mg contents in pear orchards of Yellow River basin

FEIX A&k (mg/kg) AT WA (me/kg)BL B 5 (%)

Fien e FHIE <50 50 ~ 100 100 ~ 250 250 ~ 400 >400

b 92.4 ~442.7 272.5 - 2.0 34.7 57.1 6.2
v uli 161.2~551.4 331.0 - - 19.3 61.3 19.4

KA vk 85.0 ~ 590.7 212.8 - 10.2 59.3 25.4 5.1

FB N 3y 64.8 ~386.9 167.5 - 22.9 60.0 17.1 -

R 22.4~321.2 144.2 6.0 24.0 56.0 14.0 -

Y 22.4 ~590.7 219.8 1.3 12.1 47.8 33.5 5.3
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Table 4 Soil available Fe contents in pear orchards of Yellow River basin
FEIX A (mg/kg) B YA R (mg/kg) L 15 HE (%)
bR FHIE <4.5 45~10 10 ~ 30 30~ 100
22w 42~17.0 9.27 2.1 67.3 30.6 -
W vl 55~11.7 7.71 - 93.5 6.5 -
KAl 22~22.1 5.27 55.9 40.7 3.4 -
HH 32 33~25.5 9.41 11.4 54.3 343 -
B 2.9~81.7 18.82 6.0 44.0 34.0 16.0
BT 3L A 2.2~81.7 10.15 18.3 56.7 21.4 3.6
x5 BEARBAEELEAYNESERKR
Table 5 Soil available Mn contents in pear orchards of Yellow River basin
FEIX 3 (mg/kg) YA R (mg/kg) BB HL (%)
L FEE <7 7~15 15~30 >30
22 6.3~19.1 12.23 2.0 77.6 20.4 -
i vl 124~22.3 16.58 - 35.5 64.5 -
KAl 3.7~19.0 9.85 28.8 55.9 15.3 -
HoH 3.0~154 8.56 314 68.6 - -
BB 2.7~51.1 10.86 64.0 18.0 6.0 12.0
- eLIR/TRC 2.7~51.1 11.32 272 51.3 18.8 2.7
2.5.3 AP - A AR & WF5E X AL el - 3347 FEAE 1 ~ 4 mg/kg WAL LS i (94.0%)> 2= Mtk

R S A (E AL T 1 mg/kg AL, AR BT
1 mg/kg Y2 B L B 2 KA 3 (71.1%)> K5 M
(23.0%)> %8 & 3 (16.0%) F1 2% M 35 (16.0%) , F-IIH
29.2% AL 1) - A WO S AR T 1 mg/kg; AR

A Bl Py

R

B &l

* 6 BUREAETIEALESENRR

Table 6 Soil available Cu contents in pear orchards of Yellow River basin

(84.0%)>FBHN (3 7.0%)>ZRZE(32.0%)> KA 1(27.0%) 5
TR 3l R 28 22 0l vP AT 2008 5 = T 10 mg/kg AL
o3l 29.0% il 22.0%, 2 Mk Fiigig ity Ba
F 10 mg/kg [AFLE (E 6).

FEIX A 54 (mg/kg) £S5G4T O (mg/kg) BL R 15 (%)

T H FHE <1 1~4 4~10 >10

== Mk 0.67 ~3.27 1.47 16.0 84.0 - -

T ik 1.09 ~ 8.25 1.90 - 94.0 6.0 -
KAl 0.37 ~10.73 1.06 71.1 27.0 - 1.9
FBH 3k 0.27 ~ 48.06 11.50 23.0 37.0 11.0 29.0
A 0.29 ~37.93 7.43 16.0 32.0 30.0 22.0

O I 0.27 ~ 48.06 4.32 29.2 51.0 10.0 9.8

2.5.4 AP AR TR IX AR AR SR S EE XU B 5 60.3% B4 Bl A AU

AR 1 mg/kg MBI LA R A 35 (55.9%)> 24 M
il (46.9%)> K5 M 3k (17.2%)> %% 22 i (4.0%)> 5 1% o
(3.2%); HBEESERIE 1 ~ 4 mg/kg WIFLEE H )
% 4 (90.3%)>Z% 2 v (74.0%)> KB M 3 (62.9%)> 2% JH 3
(53.1%)> KA (37.3%); MARES 25T 4 mgke
B AL o AR 2l i 2 G5 22.0%) . BAORE, #in
I 30% Ze AT AL A SUEE S AR T 1 mg/kg,

HHE 1 ~4 mg/kg(E 7).

255 A HHEAMME R  AEIRBkE,
TIA SN SR T 0.5 mg/kg MIALEE H Bk %%
i (72.0%)>F M 35 (68.6%)> A 75 3 (49.2%)> % M i
(12.3%); AR EAE 0.5 ~ 1.0 mg/kg L H 4]
R =2 M3 (36.7%)> 1% 12 4l (32.3%)> K A4 3 (30.5%)>
HM 3 (26.0%)>Z2 223 (25.7%) ;. A &S T
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1.0 mg/kg FIAL I it sl %, 22Nk . iRk
B, A b A O S AR T 0.25 mg/kg 1Y
B 15.2%, HARA . ABMAIZEE 3 AR
B SR T 0.25 mg/kg BIALRE 4351 i 13.6%.28.6%

1 32.0%; A& EAE 0.25 ~ 1.0 mg/kg > 1
mg/kg FIFLEE 7 920 15 57.6% Fil 27.2%, 22 )i
il FH A% V2 i A4 Pl A RO 5 39 7E 0.25 mg/kg DAL
(# 8).

® 7 HARBRETRAYEIERR

Table 7 Soil available Zn contents in pear orchards of Yellow River basin

FEIX A 3 FE(mg/kg) B AT R (mg/kg) B 1 HE (%)

bieA e FEE <0.5 05~1 1~4 4~6 >6

22 )M 5 0.36 ~2.76 1.14 10.2 36.7 53.1 - -
W il 0.96 ~ 14.40 2.27 - 3.2 90.3 3.2 3.3
KAl 0.11~10.29 1.38 25.4 30.5 37.3 5.1 1.7
HBH 3l 0.49 ~ 14.98 2.96 2.9 14.3 62.9 11.4 8.5
eSS 0.55~11.76 3.06 - 4.0 74.0 12.0 10.0
BT I A 0.11~14.98 2.07 9.4 19.6 60.3 6.3 4.4

* 8 HARBARETIESHWS 2R

Table 8 Soil available B contents in pear orchards of Yellow River basin

FEX 730 (mg/kg) R R (me/kg)BLbE 5 H (%)
bR FHE <0.25 0.25~0.5 0.5~1.0 >1.0
22Nk 0.37 ~3.30 1.10 - 12.3 36.7 51.0
F v uli 0.62 ~2.67 1.34 - - 323 67.7
KA 0.16 ~2.23 0.67 13.6 35.6 30.5 20.3
HBHH 35y 0.06 ~ 1.42 0.44 28.6 40.0 25.7 5.7
B 0.04 ~ 1.07 0.40 32.0 40.0 26.0 2.0

Rl 0.04 ~3.30 0.76 15.2 27.2 30.4 27.2
2.6 TS EIREEE EEEEEEEEEE:

X} 224 AFY [ + 845 SR 41 FE AR iEAT Pearson FHC pH , 10
PESHT, MIE 6 el LIE N, B pH. SHet4s5a SOM /,"’,,"’ 0.8
B AR AN, AR bR (B 2 S A 0 35 1R A OG, N ” "",’ 0.6
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