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Abstract

[ Objective] Screening the most suitable pear varieties for Minfeng area; exploring the effect of brick hole
storage coupling phosphorus fertilizer on the growth and phosphorus uptake of 'Atago’, and providing new
ideas for the fertilization and irrigation of fruit trees under the sandy soil conditions in South Xinjiang.

[ Method] This study compared the growth and development, fruit quality and soil fertility of eight pear
varieties, namely, "Yuluxiang', 'Zaohongyu', 'Zao su', 'Hongsumi', 'Atago’, 'Qiu Yue', 'Su Cui No. 1 and 4',
And the main variety 'Atago' to apply fruit tree hole storage bricks, Apply phosphate fertilizer at two nodes
of the growth period and the hanging period, And set up hole storage brick phosphate fertilizer (TP), hole
storage brick not phosphate fertilizer (TF), no hole storage brick phosphate fertilizer (NP), no hole storage
brick not applying phosphate fertilizer (NF) four treatment, Explore the influence of phosphate fertilizer on
pear growth and phosphorus absorption in sandy land.

[ Results] 1. Eight pear varieties under the appropriate cultivation techniques and management measures
can normal growth, but different varieties adaptability showed big differences, 'Zao Su', "Yuluxiang' and
'Atago’ growth and development is the best, followed by 'Zaohongyu' and 'Hongsumi', 'Su Cui No. 1', 'Su
Cui No. 4, 'Qiu Yue' growth is good, from the fruit quality comparison, 'Yuluxiang' fruit quality
comprehensive score is highest, followed by 'Atago', 'Zaohongyu', 'Zao Su' and 'Hongsumi'. From the
perspective of soil suitability, 'Atago’, 'Yuluxiang' and 'Zaohongyu' are the most suitable, 'Su Cui No. 4/,
'Zao Su' and 'Hongsumi' have good suitability, while 'Su Cui No. 1' and 'Qiu Yue' have poor soil suitability.
Combined with the comprehensive subordination function value of eight pear varieties and the local
supporting cultivation techniques and measures, it can be concluded that the three varieties of 'Atago’,
"Yuluxiang' and 'Zaohongyu' are most suitable for appropriate development in Minfeng area of Hotan.

2. TP and TF treatments significantly increased the length of 'Atago' new shoots, tree trunk diameter
and height, increased leaf area and leaf water content as well as petiole length and thickness. The
application of hole storage bricks significantly increased 'Atago' fruit longitudinal and transverse diameters,
single fruit weight and single plant yield; increased 'Atago' fruit VC content, soluble solids content and
significantly reduced fruit hardness, titratable acid content and stone cell content. TP was more effective
than the NP treatment, single fruit weight increased by 5.29% and single plant yield increased by 7.14%.
Fruit solid-acid ratio was significantly increased by 25.68%, fruit VC content was increased by 10.03%,
and fruit hardness and stone cell content were significantly reduced by 7.23% and 10.64%, respectively.

Combined with the comprehensive evaluation of the affiliation function values of the measured indexes, the



growth and development and fruit quality of each treatment were ranked as TP>TF>NP>NF.

3. TP and TF could regulate the soil pH of all soil layers of the sandy pear tree 'Atago', and the soil
total N and K contents and soil water content of all soil layers were significantly increased. TP and TF
treatments increased the activities of urease, catalase and sucrase in each soil layer of 'Atago’, which in turn
increased the content of Alkali-N, Olsen-P and OM in each soil layer. At the same time, the combination of
storage hole bricks and phosphorus fertilizer application had a more obvious effect on soil fertility
enhancement. Using the affiliation function method to evaluate the inter-root soil nutrient status of 'Atago’,
the results were TP >TF > NP >NF, which indicated that the storage hole bricks could effectively improve
the soil environment and enhance the fertility of 'Atago'.

4. TP and TF can significantly increase soil quick phosphorus content, alkaline phosphatase activity
and total P content of sandy pear tree 'Atago'’. Thus, the soil phosphorus activation coefficient (PAC) was
increased. At the same time, TP and TF also significantly increased phosphorus accumulation in new shoots,
leaves, fine roots and coarse roots of 'Atago’. TP-treated 'Atago’ had the highest soil phosphorus uptake
activity, the highest phosphorus uptake and accumulation in all parts of the plant, and the soil phosphorus in
all soil layers had the The activation coefficient was the highest, and the effect on the improvement of soil
phosphorus environment around 'Atago' was the best.

[ Conclusion] By comparing the adaptability difference of eight pear varieties in Hotan, three most
suitable pear varieties 'Atago’, 'Yuluxiang' and 'Zaohongyu' were selected for development in Hotan. It also
proves that the storage hole brick can effectively promote the growth of 'Atago' plant, improve the fruit
quality and yield, improve the physical and chemical properties of soil, promote the conversion of soil
phosphorus, improve soil fertility, and promote the absorption and accumulation of phosphorus in pear
plants. At the same time, the combination of hole storage brick and phosphate fertilizer has the best effect
on pear tree plant growth, quality, yield, soil physical and chemical properties, and soil conversion and
absorption of phosphorus.

Key words: pear; cultivars; storage hole brick; growth; phosphorus uptake;
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LR E AL, AT ROR AR AR R 57 B sR AT, HLb3E S AR AN 55 ) nT i kA
FA—4E, AEst M AE K, $REm R BRSBTS X AR R HE Y — 10
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1.1 ERSMARIERE

1.1.1 FEHR~ L RIIK

AR E R EERM RN, E (Pyrus) YA FICE 35 M0, EERECE
LA 15 AR (F3037%, 2019) o FrRESRGLLE, FERR SR LR, FRE
B E] TSGR R (B, 20200 o JFH, ERFP AR CE.
WEFRG R R E¥SE (2023) MG R4800, 2022 4, FEFIZFE AL A 92
JIABI, SR B2 2000 Fi, A7 S — 2022 AR E G RLR WY TH T =4 1837
Jim, e S A

R X A AL B MR I AN JUAE I 6.5 A B, FPEEAE 120 AMiAE A (B
1-1) . 2022 “EFEEAL R 2 B2 151.37 i, (54 EH X ZLE P2 B 9.51% CHrisiE
%, 2023) o HTEEBLTRIREE ZRE, DI, FEORED. BURCOR. WA SR SR X A
FRAEFIARE: (Z5R154E, 2022) o FEERARARMWREIZL. HRA R, RERER L. FK
Dy SET R, XSRS SR A B AR TR, RIR AR SR I 2 AR, &
SRR ST AT, RN AR SRR LB E 1Ak, (BRI BRARLEE, 2014) .

TAER, FRERL X 5l HEA e & 7 — RHUE R SR, S E AR T o5 Rl B IR
gEF . fEIIALE, RA GBI 17 MO AL RN T TR e, R L R
AT B AT RS R GEZSCH], 2012) 5 FEWLA = AE, 518 T —Hitad
dr R, DA AR T 7 R B AN SRR A A o LN R R R, R T MESR
‘EERU L RE M UEER IR R SR R R I A, T E AT
ZME TSP (BREBRSE, 2016) 5 LHRIBIFR T BF FrE « il .
CEEOKT . RS L ‘el s . SRRl 5T . pRl3 g | iy
50 hRLS B SRR E WA, A IZHIXHHT T AR AR A (R,
2009) ; WIFEESIHHEE T WAL 1S . WERY . CBEUK . Rl 1 5.
‘Gt 4 5 Fadh. BREM . wEE . R . HR75S SR M
COET PO X Tz 5l Pk (F885, 2020) .

AR, WAL ACE 7K EEE, (FERTR R X F L, EREER A
F, AR (B 1-2) o HArFER e X R EE R E IS N G BT
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WX EE (WK 1-1D) o RS, & THE R EER M A7 5

[m]
HH

A, MHADZL S P RSB R R ARAE (SEE, 2022; TN, 2022) . Fik,
B BT RERL A 5 A, A e SR F MR X AL = ) PR R PR PR AP
X 1-1 s, ML AR CGHriEaE % 2021)

Table 1-1 Production status of pear fruit in various regions, prefectures and cities in Xinjiang (Xinjiang

Yearbook 2021)
H[X T PR
Region Area(hm?) Production(t)

X gt 71291 1544700
1 =] 10 270
M T 24 251
ARG TS 5T H YR M 107 516
FE IR X 14 185
== MEY 37162 451527
R T, i [X 12195 423865
ERACIDN DR d = NP 110 261
W& A X 871 17333
R FH by [X 261 2292
A g ik e T 20537 647933
A CFAED s (i)

150 - 200

179.59
120 - 154.47 151.37 =160
9() - 116.19 121.70 120
68.29 68.30 iz 7131 68.42

60 - 80

301 L40

L0

2018 2019 2020 2021 2022

B 1-1 frasin JUERL R AE =R CGRrsE 4 it /., 2019-2023)

Fig. 1-1 Status of pear production in Xinjiang in recent years (Xinjiang Bureau of Statistics, 2019-2023)
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80%

B 1-2 s SRR AL M CRrg R T, 2023)

Fig. 1-2 Main cultivated pear varieties in Xinjiang (Xinjiang Department of Agriculture, 2023)

1.1.2 JNICAEK AR ARIHERE

FLAE 1978 4, A FHOC 23 R B ATE KA B R 77 23 4 P A S 7E SR AR s 1f 238
HAKKEEHEI (Drew etal., 1978) o A= SRR A, 7ERMHRFR bt A A BRAY
AHURE, AMUARCE RS, L&, CREI IR R IhAe, e LIEAE ) (Teng et
al., 2014) o W ZEARKNY), AU X T2 E 00 A0 72 RE WL kA 22 BOGHE L 2% A1 1Y)
BRAKHLIX, BEARAAEAL T LIETTE AR M4 T, MEZIENAEKREE . RRRR
M SR AR R U R K 23 2 AR R AR 0.3-2.0m, FERTFE 1.0-1.5m Y Y, SRt
7K 3 PR HE L 53 A FH 7K 43 A7 08 SRRl AR KR 38 T NI 2 MR AR O o AR AR 0o 31 SRR IR /K B
52 , TEAR R0 K B 78 2 AR B, YONAS T B0 35 SR 1) MR R BT E L
WA DX — 5 73 AT HERE, Ak BEIA B S AR A K ARG B 78 AN AR . (845
A5, 2015, MdEss, 2021, XEHRSE, 2023)

FEFAR RS AL, FF2 TR RIAEK . DA AR SCRS s, B R AERLBA FE ik
BRAIERIERAL, AT ERIEAERR KM (B EESE, 2021) o BUEA i B it e 7%
FEH AL JOBRMALE . AL A AR L, PR SR AR RS iR AR B
Jita I %) - 438 3 R =2 SRt AV o B SR A e, O R AR R AR R 10% 8
i IR AG T AR IE K, 6 AR RS PR 2, MR R g, K
FEwE, RIS T BRI, LMK 70%, 123k X F 677 460 5 AW (E74,
2015; JEMEGSE, 2016) o JIAE/KAEZ —DiHn FORMERIHHEER, mT#H O S J05 =
T REK B AR B A ERAE R DO 7 $85 TIRTK WA SR i XK
T v b SR R A/ K 5 R R R o B () AU I L, X PR SCRAE R = R
KA T S i X R GO E3E (Lahiani et al., 2023) o XARE, B Hd A T 0 JE Kk
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fEAFRER, Jb TR, IBEREGE TRy KOy, AR R K BRI E, B L
ERMMAERKE, BRI E JUEREEE . 8RN A i AE A s
EHE, BNE, AR S, NERY2EE e v AR, et R
MR, PR T UK X R S AT B, R BB S  IAE RS B RdE I (R

B, 2017) .

113 RIBKEARS R K & W5

T LR A e SRR BT i 77 B — TR RO, & il AR R AT /K A B — IR BOR
HARBAET /bR Sy Foor R ARE, ARFREDRGL R o 7R n] {8 R fili A 4k
TIEERAERKSMS, Wmiest R A KR, Jratkom. uitke. CAMBREE, B
OGRS Bl mERERRE (BRIES, 2013; EME, 2023) . ghoRES% (2014)
LW E SRR, B 7 ALK AR IR AR, BN AR K R B K& AT R FFAE
15%/c A7, 5642 AT DL & A& A KR B 177 2o OB AR MY B frde - 438K 47
AT E A AR, (R AR R RTES), S m LIR I IR FIK RIS RE 7T . i
FAFSE (2018) N ARIER Il 7 AE /K 4 AR B AR it AP RTHE eAE, $ rmy= EE AN LS
MRRCR B, EESCRE M E . B (2022) YA AR S AR B8 52 IR A
WA, BEMEKSZ, ALK, RGN, RRIE KR G s fEA

o
1.1.4 yXIeBRK 5 AR XA 38 75 5 22 W B A 5 I AR

TR R A K AR E SR TR . DR R B A S B
TR RIS IR 5 B R ELS> (Shaban et al., 2019) . H1EFR & 4 B IR PR )
AT B, IR IR IR O s, SN AR K R ) 5 (Shi et al., 2019) . EUEAE (2009)
R, KEAAHLICHLIEEC it Be 0% 2 32 19 0 T 3 A R A= o & /. 1 e AEK
FORATHE S A LI, IRE RN RIE D), (R AR R5EnEsh. e et sR
MR IR, ORAF K P (e 405%, 2018 1BEAESE, 2023) SN
WREK ARG, $&m 1 I8 I 1 SRR R o 70 A2 AR AN (R 4 P 36 3 1 2 3
T RIS BRI, I B SRR QAR 2017) . @R
i, I IR RS K B AR ERLE 30-50 JEK, (R3HR RAEKAEMR (R B ZELE, 2009).
Ma %5 (2022) K3, JCEREERA T DA R0 = DI . A A T SR AL
RO . LIEANUTA pH H P] B R R W BNEY I . iRR L HRE e R A,
B2 H R M A PR (Bowen et al., 2022) o Bl (2023) HUBFFLERB, S
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Tz RE S0 5 PR R AL AR AN [F) g b RIS 5 A, T OO G JEUR) A 25 B A LI,
FER SRR EVE I P2 2R KR COL 883K, PR 1 38 pH H, #E& / T3P iE
TEER MR RCR, AR TAEARAR 2R RIRSOR o SRRt RT3 o it IS A 2 R - 33 g R
AT B+ SRR By 25 R SERIURE AR AT o J) i I T DA PRAUE AR A & 9158 4 O B RLBE L O
BIASE, 2016) .

1.1.5 3B MR LA R ELIA

R EWAFAEREY) T3, (H i TR E I R B Ao A2 A R s VR AR LA
TEYTEAE KR B2 o DL E RSO i Oy, 2022) o BEARM{E A e 5 42 7t
FE MR TR SR I R, (FRRK, 20200  MHOCHFFEER I, T IEBEIIRI
PR EGR T IEAR BT « 338 B R B AR AR e DA R 338 VA B B A W e
FAEME (Zhang et al., 2023) o 1] I EEAR B0K LB F A0 oA A gE JymT LLdE I+
BB A BOICR R K, IR SRR IRE, IR A MRS (RRE,
2016) o« EZEE (2021) iy EE RIS AT L T A [F 7 VER TEAE
AR RIS AR, 45 AR B R R R A SR = o AR S 3 IR E IR
WAL RCR, HAERPRB SRR E L. Eiff (2023) kT 70 % Fh g2 K 2567 1 35 ik
WS A PRI 2 I, A SO i) A58 28801l 803 1) TR 3 3 0, 458 3 ol o i M 1) 5 o A
AR HIEEES A RS OKES . HIEPBEHLBE MRS, BT N
(IBEAEEREL, AREARIBE, SHEY e A BARE . wEBE i E A E, &
PRI 2 1 56 25 ) A SR (bR, 2023)

W E AL ) S, P XA TR SR X . TR O IR
BEHL AR R, AP0 J5T 358 S5 A RO 2 AR B SR 1 A = E R I A R 3R DAL,
B B K BB A ORUE SR =77 L A DUBT I s . AR ) 2 v LR e 5 Hr
BENAEPIFR S (B BARYE (FREN, 2020) o it AR P00 v SR ) B R it
b BB D A=A A R, SR it AT ) A1) MR ok ik B 2 (Carlson et al., 2023) &

AR BB 7T H KA P R b A st A2 DA (R T 308 45 HLIE B — e {5 7K AR HE A4 R )
1B BUkE T 2T S AR X o A SRR X SEIL A AR /K, $emiKAERI A 26, AR5
RAEF=, WTE AR AEVD H A AF T AT 7O AR /K E L F f — ol i



