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Abstract: [Objective]The absorption of nutrient elements by plants depends not only on the absorption
capacity of plant roots, but also on the availability of nutrient elements in the soil. Manganese plays an
important role in the growth and development of fruit trees. In order to establish soil nutrient manage-
ment system for production of Kuerlexiangli pear with high quality and yield, relationship between spa-

tial distribution and availability of soil Mn and soil pH in a Kuerlexiangli pear orchard was studied.
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[Methods] The experiment was located in Korla City, central Xinjiang Uygur Autonomous Region
(41°48'21"N, 86°04'22"E, with a total area of 7 116.9 km’ and an altitude of 918.7 m). The annual aver-
age temperature is 14-15 “C, the annual rainfall is 50-55 mm, and the annual maximum evaporation is 2
788.2 mm. The annual total radiation is 6343 MJ-m™ with 2889 sunshine hours. The accumulated tem-
perature higher than 0 C is 4700 C on average; the accumulated temperature higher than 10 C is
4278 °C; and the frost-free period is 180-200 days. The dominant wind direction is from the northeast,
and the soil type is mainly yellow fluvial soil. The content of organic matter in the soil was 23.12 g-kg"',
alkali-hydrolyzable nitrogen 41.58 mg - kg™, available phosphorus 16.1 mg - kg, and available potassi-
um 196 mg-kg". In a 25-year-old Kuerlexiangli pear orchard, soil samples were collected under the can-
opy (1.00 m away from the trunk), at the edge of the canopy (2.00 m away from the trunk) and outside
the canopy (3.25 m away from the trunk) of the pear trees. The total and available contents of Mn and
soil pH in 0-60 cm soil layer at different sampling points were analyzed. Pearson correlation analysis
and one variable linear regression analysis were applied to analyze the relationship between spatial dis-
tribution and availability of soil Mn and soil pH. The sampling depths were 0-5 cm, >5-10 cm, >10-
20 cm, >20-30 cm, >30-40 cm, >40-50 cm, and >50-60 cm. The experiment was repeated 5 times,
and 105 soil samples were collected in total. After the soil samples were brought back to the laboratory,
they were air-dried, ground, sifted, mixed and bagged for using. Soil pH value was measured with an ac-
idometer. Total manganese content in soil was determined with atomic absorption spectrophotometry.
The content of available manganese in soil was determined by DTPA extraction - atomic absorption
spectrometry. [Results]1The soil pH value of the orchard varied from 8.25 to 8.90, with an average val-
ue of 8.60. The soil was alkaline and pH increased with soil depth. The soil pH at different sampling
points followed an order of outside canopy > within canopy > edge of the canopy. Compared with the
soils outside and below the canopy, soil along the edge of canopy was of relatively weaker alkalinity,
which may be related to long term fertilization application to the soil along the edge of the canopy. The
total Mn content ranged from 680.08 mg - kg to 824.68 mg - kg™, with an average of 727.41 mg - kg
With the increase of soil depth, the total content of soil Mn increased first and then decreased, but there
was no significant difference among different sampling points and different soil layers. The available
Mn content varied from 4.86 mg - kg' to 13.19 mg - kg'', with an average value of 8.44 mg - kg'. The
available content of soil Mn in the whole orchard was at medium level, and gradually decreased with
the increase of soil depth. Although there was no significant difference in available content of soil Mn
among different sampling points (below, at the edge of and beyond the canopy), it was significantly
higher in the 0-20 c¢m soil layer than in the 20-60 cm layer, indicating that the distribution of soil Mn in
the orchard was hierarchical and typically surface aggregated. The total Mn content in soil was not sig-
nificantly affected by soil pH, but there was a significant correlation between soil available Mn content
and soil pH (p < 0.01), and the soil available Mn content below the canopy, at the edge of the canopy or
outside the canopy all showed a very significant negative linear correlation with soil pH, indicating that
the available content of soil Mn gradually decreased with the increase in soil pH. [Conclusion]In the
soil nutrient management in Kuerlexiangli pear orchard, reasonable fertilization and field management
should be carried out according to the spatial distribution and availability of soil nutrients. In order to
achieve efficient utilization of soil nutrients for fruit production with good quality, it is suggested to ap-
ply physiologically acid fertilizer or increase the use of organic fertilizer to adjust soil pH and improve
the availability of soil Mn.
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Fig. 1 Design of soil sampling points in a Kuerlexiangli

pear orchard
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Table 1 Soil pH and its distribution characteristics in a

Kuerlexiangli pear orchard

~+15 pH Soil pH
RIE iy T S .
Depth/cmwithin the ~ Attheedge  Outside the
Mean
canopy of the canopy  canopy

0-5 8.46+0.08 Ba 8.42+0.08 Aa
>5-10 8.52+0.06 Ba 8.46+0.07 Aa
>10-20 8.47+0.06 Ba 8.42+0.11 Aa
>20-30 8.51+0.03 Ba 8.55+0.26 Aa
>30-40 8.68+0.05Aa 8.69+0.11 Aa
>40-50 8.69+0.02 Aa 8.68+0.05 Aa
>50-60 8.71+0.03 Aa 8.74+0.02 Aa

R PR 5 AEE NP RME . WATARNE T
REFR IR — b R AN [T HORE o5 Gl s P e R 2% e s &0 ) 22 5 S
FME(p < 0.05); [7]—FIAIRR S T BEFR 7R [F] — BURE fUAN ) 1 2 7R
B ZE 5 R g (p < 0.05). Rl

Note: Data in the table are mean + standard deviation of 5 replicates.

8.53+0.00 Aa 8.47+0.03 B
8.58+0.03 Aa 8.52+0.04 B
8.62+0.08 Aa  8.50+0.05 B
8.72+0.10 Aa  8.59+0.09 AB
8.71£0.04 Aa  8.69+0.03 A
8.72+0.14 Aa  8.70+0.04 A
8.78+0.16 Aa  8.74+0.05 A

Different lowercase letters in the same line indicated the significant dif-
ference between different sampling points (within the canopy, at the
edge of the canopy, and outside the canopy) in the same soil layer (p <
0.05). Different capital letters in the same column indicate the signifi-
cant difference between different soil depth at the same sampling point

(p < 0.05). The same below.
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Table 2 The total content of soil Mn and its distribution characteristics in a Kuerlexiangli pear orchard (g ko)

ﬁ%}ycm 5eElE P Within the canopy eI %% At the edge of the canopy EEME A1 Outside the canopy “FYJ{H Mean

0~5 707.39+£25.09 Aa 722.44£17.95 Aa 703.39+14.74 Aa 711.07+5.14 A
>5~10 734.90+27.87 Aa 729.44+23.57 Aa 729.62+14.30 Aa 731.32+£17.98 A
>10~20 735.58+54.47 Aa 716.50+4.55 Aa 729.37+£30.23 Aa 727.15£25.21 A
>20~30 737.66+£41.96 Aa 737.24+40.90 Aa 740.65+55.29 Aa 738.52+45.07 A
>30~40 745.72+55.46 Aa 757.39+£7.12 Aa 741.53+£72.17 Aa 748.21+41.89 A
>40~50 727.09+£20.67 Aa 734.30£11.91 Aa 738.10+£21.72 Aa 733.16£16.80 A

>50~60 698.85+9.19 Aa 706.35+£22.68 Aa 702.09+£14.56 Aa 702.43+4.05 A
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Table 3 The available content of soil Mn and its distribution characteristics in a Kuerlexiangli pear orchard

(mg-kg")

ii%ih/cm 5 Y Within the canopy e IE 121 Z% At the edge of the canopy 7 E4h Outside the canopy *F-¥{H Mean
0-5 9.10 £0.64 Ab 11.79 £1.48 Aab 12.18 £1.01 Aa 11.02 £0.74 A
>5-10 8.45 +£0.22 ABb 11.30 £1.63 Aab 11.90 £1.24 Aa 10.55£0.59 A
>10-20 9.36 £0.11 Aa 11.25+1.28 Aa 10.38 £1.01 Aa 10.33 £0.42 A
>20-30 7.09 £0.61 Ba 7.73 £0.45 Ba 6.84 £0.60 Ba 7.22+0.33 B
>30-40 6.14 £0.73 Ba 7.2540.36 Ba 6.63 £0.46 Ba 6.67+0.26 B
>40-50 6.06 +£0.86 Ba 7.26 £0.08 Ba 6.52+1.17 Ba 6.62 £0.57 B
>50-60 6.41 £1.44 Ba 6.96 +0.41 Ba 5.66 £0.71 Ba 6.34+0.12B
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Fig.2 Relationship between soil pH and available content of soil Mn
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Related coefficient
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p-value
M (Sig) *ox o Hox ok
Significance
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FEAEAZ5 R — 2000, i BH P R B A A4 Il -+ 38 & e
RER A EA B IE AR B, X F Y
SR el - 3K it S L TR M AR A AR AR R ) 43
MR A K.

5 PR R A - B A () L IR AR RS Tk
[F 4 FH T B0 HA B 1T R ALE tH (1) — ML 22 48 4R
3% pH 19740 B - 8 h HOWKR BE A2 4K, HY R
BE TR, AN TS E TN A
MEASE TP, /TN T B LM E TR
B pH 2 IEAH A 2 A OC, (0 H 2R
T4t DR 38 R LR AN [R] T A A AH R AR A, F2 22K
IAERRME L s5erh, LI E TR A M S LI pH &
IEAR SR, T e R, R R TR A S
T4 pH B A, — M pH 7E 5.5 B, A A&
Mn™ 1) 2 B4 s pHAB T = B, 388 7% 46 9 Mn™ il
Mn** [ 8 ALY 5 385 7E pH KT 8.00 B i Y 4/ 4
MnO,, I A R4S 4l & B PR, SRR 2
RATER M 3, iRt LI P R N R, AR
BIMKAETE. ARG REN, L8A 85T
X pH AL BUR, 75 0~20 cm 1+ )2 H3EA U &
B E T 20~60 cm 12, M 1E 0~20 cm - )2 3%
pH 1H & F K T 20~60 cm L 2, B EE @ <
0.01) &AM TiAH IR &, B - B o R AR A A%
b pH B KWW AKX 5 R R« KK
PRI A IR — 3. B pH T TR TR P T
IR A R GRS 7, AR NAE A
AAA Y ECE X BT F W E A, BT A i o R FH
BT A A A AR AN 05 R E PR R )
i 2 [ it I S8 5t P A B 1 PR B 2 48 i AL
A F A FH ok 1 35 pH, DL TR) B4 i 350 1
AR

R AE R EB S IR UK 73 F 5% 0 1
BT, R RMAERKEIRAS, AL
B SR TR 4y, 1 HAE A AR A R s s W A
O S B R IR . AR R I R AR SR
B A PR R A VAE Y, o LIRS T R 15
Fror WAl IR A P R IR A3 B R
A W o3 A N IR S 18 5% i S T T A R A R
HEMEH . RMTRBR R 2% B AR TR
F2 52 SR U TR A AR o EQBH SR PO 3 6
SECVRIEFE I, R A B SO &R 2 B A
TERE IR 20~60 cm IR JE ) T Z . ARSI 5

RN, 25 a s ) e 7K 82 BB LE 40~70 em IR I
JERRRAK AR, A K E R, H K
P et AR T 2.0~2.5 m, IR 40~70 em [+ JZ/E A K
R A RUK L E B E S X . AFE R R
B, 7E 20~60 cm 2, el i 0 2 3 U S B
T I AN el ) 3. X AT RE S B TR R AT
5 T I8 8 25 G T 2.00 m, i I X )20~60 cm +- 5
{100 W VACAR T8 e R FBOAR 3R o0 WA v A6 T 33, DA
P T AR S R, ME0~20ecm 2, A
R B 5 ek I A1 KT ek M 3 2 AR I Y )
P, X AT RS R iE A A AT T 2 B, 2t Ao R
HHIERE, SERE LA S S BT R .

4 7w

25 a W% 126 R Bh 7 AL el - 38 A A A R IR
FE ()38 0 2 IS T = G B a3, I A
R T RIRE I IR D s L SRS R
5 13 pH 2 [ AF{E R 35 (p << 0.01) [ 26 1 i AH
KR ZR, PRI AE e /R )75 A% el it A B 2282 150t FH A 2
i P ARk k3 484 A AL AES 1 56 FH ok i 715 38 pH,
PEm AR A R, DA S R A AL ] 4 35
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