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Abstract: To reveal the soil resource acquisition strategies of different pear varieties, this study focused on mature Korla
fragrantr pear, Xinli No. 7 pear, and Yuluxiang pear in Xinjiang's intensive planting mode. We measured the fine root
morphology and soil physicochemical properties at a distance of 30—210 cm from the trunk and a depth of 0—100 ¢m in
12-year-old pear orchards. The results showed that: (1) Korla fragrantr pear has the highest root length, root surface area,
and root volume density, with fine root length density 1.53 and 2.23 times higher than Yuluxiang pear and Xinli No. 7,
respectively; The ratio of root length and root surface area is as follows: Xinli No. 7>Korla Fragrant Pear>Yuluxiang pear,
while the root tissue density is the opposite. Korla fragrantr pear roots were mainly distributed in the 20—80 cm soil layer,
accounting for 81.04% of the root length, and as soil depth increased, the dense root area expanded continuously in the
horizontal direction. Xinli No. 7 pear roots were mainly located in the 0—60 cm soil layer, with a root length ratio of
78.34% , and its horizontal root distribution was relatively uniform. Yuluxiang pear had a wide root distribution range
without dense areas, and its root length density in the 80—100 cm deep soil was significantly higher than other varieties.
(2) The nutrient content of soil in densely planted pear orchards was high and low, with high organic matter content in the
soil at depths of 0—40 c¢m. The available nutrients generally decreased from the highest content area to both sides and
deeper soil layers; The soil bulk density first increased and then decreased with the increase of soil depth, reaching its
highest point in the 20—60 c¢m depth soil layer, while porosity, saturated moisture content, and field water holding capacity
were the opposite. The root system of the densely planted pear orchard prioritizes the use of soil moisture near the trunk.
After 15 days of flood irrigation, the soil moisture content at 50 ¢cm, 100 em, 150 ¢m, and 200 c¢m from the main trunk
decreased by 6.53%, 5.06%, 1.71%, and 3.05%, respectively. (3) The fine root length density of Korla fragrantr pear
and Yuluxiang pear was negatively correlated with soil organic matter and available nutrient content but showed a significant
positive correlation with soil moisture content, indicating that soil moisture has a greater impact on the root distribution of
Korla fragrantr pear and Yuluxiang pear. The fine root length density of Xinli No. 7 pear was significantly negatively
correlated with soil depth and positively correlated with soil alkali-hydrolyzable nitrogen, showing a tendency towards
nutrient acquisition. In conclusion, under the dense planting mode, the three pear varieties have different resource
acquisition strategies, which are manifested in differences in fine root morphology and distribution. Korla fragrant pear had a
high root system density, and fine roots expanded horizontally with increasing depth to improve resource acquisition
efficiency. New Pear No. 7 tended to adopt an “acquisition” strategy, with its roots distributed in nutrient rich areas of the
soil, exhibiting foraging characteristics. Yuluxiang pear tended to adopt a “conservative” strategy, occupying more soil

space, increasing the proportion of deep soil roots, and enhancing its ability to use deep water.

Key Words: Korla fragrantr pear; Xinli No. 7 pear; Yuluxiang pear; fine roots; resources acquisition strategies; soil

physicochemical properties; high density planting; different varieties
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Fig.1 Schematic diagram of root sampling

http ; //www.ecologica.cn



44 XBAHE A5 B R AR 3 3 AN AL Al b AR s [ 2355 S B IR AR R 2017

Epson V850 Pro i {{ MR R HEATHHHE, WinRHIZO B {44 BT AR ( A2 <2 mm) R AR F M AR TE
bro EHEE AR RO 65°CHEAT BT 48 h BIEFEIFARE, AR ILARK | LR F A AHZI% R,
1.2.2  THIERENCRE S E

SR H BT 2 2 3R M BRI L T 7 B R EE 5 K 10 K15 RRER T 50,100,
150,200 em &b +#F T 71015 20 em WA —)2 , BUFE R 100 em WRFE H3E 5 IRER @ HIESKE, 10
A REMR AT AT 100 em® B 2R T ZEA 7B 435I #E 2§ T 50,100,150 ,200 cm AZbHL 4 | 3 £ J7 10 &
20 em¥RJE R —)2  BUFEZE 100 em PRI 48 0w H3EA LB AR A /K 2R H RlRG K &

HUHR 2 11 ] s R AR AR FRIT Y 4, AE X5 00 £ ML BSR40 i, R P o 465 1R 4
XA T -AN AR I e A WL Bt , R FH BB 0 I el A 2 5 i, R NaHC O, 32 4R -EH BA BT b (o vkl i
RO ks R R - JOHA T BT D S A B 1 it
1.3 HdlEatr

i SPSS 19 #BAFHATEEAL 5 5307, Origin /EE . SCHAFRVNG FRERIR 22 55 10 3 (P<0.05) , FHG
PESHT R AIAR IR AR B AR 2 B

2 HREHSH

2.1 AR[RFHFRBLANARIE A FRAE

3B AR L SR AAAE W 25 5. BRI AUIR R AR FLANMRAR G AR AR AR R % B 43
W EEER 1.53.1.54 1.52 %, 5L 7 519 2.23 2.60 2.91 1%, HE S 0% HWE/RYFEFLENSHEA
W IR IR T B ALAEI AL 7 5, AR IR R AR B AL 7 S R R RS £ 5
Al A ZUR MRS, B A AL AR A 2V B R R /R W A AR AL 7 519 1.86 .2.09 £, HE R W, &
B, AN [R) B4 b P 6 R AR B M A7 A 0 35 25 5 B A 7 5 EL e i 1) B AR A a8 s Ao A ) 43 9 1 W DR
ARBRCR  BEAR 2R AW CRE 7 1 T 58 75 LA AR 22 B = 48U 1 | W R R IRUSRE W B A <

R1 TE@RFRLARI S

Table 1 Morphological characteristics of root systems in different pear varieties

A 2 B RS T AR AR B AR HOARF AR HRLH LR
e Root Length Root surface Root volume Specific root Specific root Root tissue
Varieties density/ area density/ density/ length/ area/ density/
(mm/cm?) (mm?/em?) (mm*/em®) (em/g) (em?/g) (g/em®)
Vil o F
PEARAR 0.49+0.10a 1.25+0.11a 0.32+0.03a 238.31+4.47h 60.85+2.84h 0.65+0.04b
Korla fragrantr pear
B TS
%E* 7 0.22+0.03¢ 0.48+0.07¢ 0.11+0.02¢ 336.96+41.19a 73.89+7.89a 0.58+0.06b
Xinli No.7 pear
e
REAR 0.32+0.05b 0.81+0.13b 0.21+0.03b 125.48+8.86¢ 32.03%2.13¢ 1.21+0.08a

Yuluxiang pear

AN [R)/INE SRR R AN i il 7] 2 57 1238 (P<0.05)

2.2 AIE] PR RLANAR K TR0 53 A AR
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120 cm ,120—150 em X5, Rt B 740 BT AR AR 22 2% B PR ERAR O . BE 1 30—150 em /K X 38CH P2 /R 9 &
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EN ST W
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Fig.3 Spatial distribution of fine root length density in different pear varieties
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Fig.4 Spatial distribution characteristics of soil nutrients

OM ; =HEHE LT Soil organic matter; AN ; B f# % Alkali-hydrolyzable nitrogen ; AP ; #3{#f Available phosphorus; AK : 3L Available potassium

9.47—19.71 mg/kg, MU P 5 Bl - IEER RGN BB T B, £ RS THAUE & 0 166.42—364.34 mg/
kg, 7E 5 TORUAR BRI R A0S & 2 . 4% IR FE/K V07 ) S0 A A AE 10 38 25 5 R R BAE 0—40 em TRFE )2, AL
J B R R AR AR EE T KRR B 120—150 em X B B g, 20 9k 18.88 g/kg . 93.59 mg/kg . 327.31
mg/ kg , HABEE K- FEES 90—120 em X3 55 15k 55 (57 5 HUA: 260 S8 BRI SR A0 75 £ 3R B P 97 00 8 IXC o) 94 A1)
FIR)Z e il a3
2.5 BIEY PR TS B RRIE

Il 5 W] T % A A el - S B O R A SR IR R A A RRAIE (R BEFEAKOE 7 1) AR AR 22 1 . 20—60 em

http ; //www.ecologica.cn



2020 JAE = 46 1

WREE HIERTE N 1.65 g/em’ BEKE T 0—20 em VRJZ T3 60—100 em 2 H 3, mFLBE A &K &M
FH (15 /K S A 2, 7K D7 1,0—20 em ¥%)2 1358, B £ 150 om 4b +HE K 0152 HUMAR & 52 i, 28 5 fe i
g 1.64 g/em’ , FUBREE A F0 25 7K B A R] 45 K e B/, 43 B R 40.40% 24.69% (22.74% ; 5 F T /K E B
50 ¢m 100 cm 200 cm Ab HARABE FIEASTE N 1.27—1.49 g/cm’  FLERE N 46.70%—50.60% , 11 15 7K & Fil
FH )43 7K B3 30 T 150 em &b 6.75%—15.27% .5.21%—10.67% .,

18NS 10 d, BAHALFE AR+ 50 em (100 em &b+ 357K BIFEAIL 2.18% 3.02% ; 125 15 d, B E+
150 e¢m 200 cm 4b -+ 3EE /KB B TR, B8RS 5 d 2050 FRE1.71% .3.05% , 1L B3+ 50 em 100 ¢m
b+ 455 K iR B 6.53% .5.06% , FHH AR AL AR R SE A F B T4 + 498K 53

20
40 -
60
80 F
100

29.0

27.0

20
40 -
60
80
100

55.0

20 51.0
40 47.0
60 43.0
80 39.0
100 350

25.0

23.0

T KR Y%

Il Time/d

+ B % Soil depth/cm

21.0

20
40
60
80
100

r 19.0

S
THEE(Yemd) LB E %

— 17.0

50 100 150 50 100 150 200
JKFEREE  Horizontal dlstance/cm JKEREE Horizontal distance/cm

5 IR R A S I HHE
Fig.5 Spatial characteristics of soil physical properties

2.6  AN[FEIFLEARANAR S eIk 2 [ A e S #r

mE 6 [, B3SO KBS L ERE R UMK, HECE VLR BRI A S R IR
BRI E AR MR RN -0.70—-0.90, E¥E)5 5 d.10 d.15 d HEEKE S L2 IRE BN EE
E*ﬁaéré IR ECH 0.58—0.84,

A AR AR B S R IR A M B 2s R OC RAFTE 22 5. /R WA AL AR AR 25 i S g 2 2 W
%ﬁ*ﬁa@&% MK RFCH-0.38; SiEHESGEH 15 R4 E/KE R B EMCER  MHLRECH 0.38, £+
B KR R A AL AIAR i A A K, AL T S AR S )RR B R AR MR R BN
-0.54, SHEHUTA HIEFRI A MR, St AR B B, HCRECR 0.40, RIHAL 7 SR A
A, IR AR AR . R A AR AR 8 5 - S R | RO R e A A R R O OC
R MK RECN-0.45—-0.64, % H TR A IEHE B BEEFMR R M A i) EEHE

3 itig

3.1 AR AR 25000 15 BEIR AR HOR S 22 57
SRR I A TS5 AL RE L% S M DI RRRAS BB e o T8 XS 3 DB R AAIE A HEBOA B, 12 7K

http ; //www.ecologica.cn



44 XBAHE A5 B R AR 3 3 AN AL Al b AR s [ 2355 S B IR AR R 2021

——HD SD FEIRGTHR —— HEs  —— ERER

OM** HD

SWC(I5dy* 1.0 AN+ SWC(I5d)* 1.0 Sb
0.5
0.5 SWC(10 d) oM
SWC(10 d)** AP **
SWC(5 d) AN #
SWC(5 d) ** AK
FC AP*
FC
BD SM NS
SM TP TP BD
2 AL E AR

Ble WMREMLIEFS=EIHEXMEDNT
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