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Effects of Fruit Tree Hole Storage Bricks on Soil Improvement and Greenhouse Pomegranate

Growth in Sandy Land of Southern Xinjiang

LIANG Tianqiang, WANG Xiangbing, YAO Dongdong, ZHANG Huanhuan, YU Kun"

(College of Agriculture, Shihezi University/Key Laboratory of Characteristic Fruit and Vegetable Cultivation Physiology and
Germplasm Resources Utilization Corps, Shihezi, Xinjiang 832003, China)

Abstract: In order to explore the long-term and practical method of water and fertilizer conservation under soil conditions of greenhouse
sandy land in Southern Xinjiang, three-year-old ‘Tunis’ soft-seed pomegranate was used as the test material, and three treatments were
set up: no fruit tree hole storage brick (CK), fruit tree hole storage brick A (T1) and fruit tree hole storage brick B (T2). Soil
physiochemical properties and the changes of pomegranate growth were measured from 2021 to 2022. The results showed that the
application of two kinds of fruit tree hole storage bricks (T1, T2) significantly increased the contents of available phosphorus, available
potassium, alkali-hydrolyzable nitrogen and total nitrogen in 20-40 cm soil layer in two years. In 2021 and 2022, the contents of
available phosphorus increased by 23.64%, 26.13% and 18.85%, 13.90% respectively, the contents of available potassium increased by
7.56%, 8.57% and 4.91%, 5.29%, and the content of alkali-hydrolyzable nitrogen increased by 22.97%, 22.53% and 16.88%, 14.85%.
Meanwhile, the application of two kinds of fruit tree storage bricks significantly increased the soil water content in 2060 cm soil layer
and significantly reduced the soil pH in 0-80 cm soil layer. Compared with CK, the growth of new shoots and petioles of pomegranate
treated with T1 and T2 at 80 days after flowering increased significantly in 2021 and 2022. The length of new shoots increased by
27.30%, 29.21% and 31.84%, 25.37%, respectively. The thickness of new shoots increased by 17.25%, 9.25% and 16.03%, 13.74%,
respectively. The petiole length increased by 0.78, 0.83 mm and 0.62, 0.51 mm, respectively. The petiole diameter increased by 0.44,

0.28 mm and 0.39, 0.27 mm respectively, and the overall effect of T1 was better. In summary, fruit tree hole storage bricks can promote
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the stable supply of soil nutrients in the sandy land of Southern Xinjiang, greatly increase soil moisture content while reducing soil

alkalinity, and finally significantly promote the growth of greenhouse pomegranate, thus, can be used as a recommended technology for

maintaining water and fertilizer in greenhouse fruit tree cultivation in Southern Xinjiang.

Key words: Fruit tree cave storage brick; Sandy soil improvement; Greenhouse pomegranate growth
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Table | Tested soil physiochemical properties

2 TRIE (em) A (g/kg) it A (mg/kg) A7 3 (mg/kg) BRI (mg/kg)  ATHLT(g/ke) pH
0~20 0.43 15.10 12.78 88.85 1.96 9.50
20 ~ 40 0.35 14.32 11.85 85.13 1.62 9.56
40 ~ 60 0.27 13.24 9.45 81.86 1.38 9.64
60 ~ 80 0.20 11.18 8.51 75.76 1.16 9.68
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Table 2 Nutrient contents of tested cave storage bricks

B AR N(g/kg) P(g/kg) K(g/kg) C(g/kg) Na(mg/kg) Mg(mg/kg) S(mg/kg) Cl(mg/kg) Ca(mg/kg)
FTE A 6.32 3.07 1.99 109.86 1.58 0.65 1.94 1.47 1.05
I B 1.29 1.24 2.69 16.30 1.18 1.79 4.63 0.30 10.32
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Fig.1 Applying patterns of fruit tree cave storage bricks
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Fig. 2 Effects of fruit tree storage bricks on length and thickness of pomegranate shoots
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Fig. 3 Effects of fruit tree hole bricks on length and thickness of pomegranate petioles
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Fig.4 Effects of fruit tree hole bricks on soil pH
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Fig.5 Effects of fruit tree hole bricks on soil available phosphorus content
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Fig.6 Effects of fruit tree hole bricks on soil available potassium content
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Fig.7 Effects of fruit tree hole bricks on soil alkali-hydrolyzable nitrogen content
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Fig.8 Effects of fruit tree hole bricks on soil organic matter content
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Fig.10 Effects of fruit tree hole bricks on soil water content
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Fig.11 Correlation between growths of pomegranate shoots and petioles with soil physiochemical properties
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RERS IR T HEVREE 30 ~ 50 em &b T HERF & KR Y
FRUE Tk o ABFREEE I S, PRAF IR0 it fin i R
BEEHE ST 20 ~ 40,40 ~ 60 cm 1 )2 H IS KR A
B EEHETY, X T RE Rt TR ) A K R R 1 1
FF K3 1) -8R 288 Bl B v R fite Wl T
oK IR HEAT TR RAE A, DT RIS T T R 5
K. H BRI, HRAR IR W AT R T R D
b+ 5K RE
3.2 ERINIORE A& KRR R E L

AR Z AR A R, e . S 3R oL
RORS A R o BORSVE AR AT I 25 SRR, R
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BERGRAE SRR Ik X e D - S R R A A AR AR K B R R 805

BRSO VE T AR A I 2R K R AR TR IR S5
FIFEREPT, ARBFFEH, 5 CK AHEL, 2021 4EF1 2022
AF T, T2 AbBRAEAE G 80 d BUHTAS FIIAR AL K 2
WERT, HPh AR E IR T 27.30%.
29.21% FI 31.84%. 25.37%, FASHLE B8 K T
17.25%. 9.25% #116.03%. 13.74%, HHHK 535
HEK T 0.78, 0.83 mm A1 0.62. 0.51 mm, MARHLE
YRR T 044, 0.28 mm F10.39, 0.27 mm, %ii
FHT it fon SR AR e A R T A AR R B A Sl A AR
SRS AR A 2E K 5 8 P AR e S5 22 TR AR OGP 2 A
R, ARG LR DL AR B Y 5 3
KR E IR DG, 5 pH B4 W E A OC,
X 58 BTt o SRR i i I {1 o s 9 b, - SR 1Y)
[Fi) i 348 im = 498 5 7K i A A R AR RS AR R Y R
PRy A RRB RS A B L R B AR 34 5 A LT
A AR 5 1t 522 IR DG BB 3 LA DG, 100 B it o SR A%k
I e A BILJT R S A i A T
AR AR . FBEP R, YRR E A
AHUERE AL T B PR IR 2548, A R T3R5
TERGEERER, ARG RE . AU
G 2021 AEF RS EE AR B L T2 Ab PR 4
W, HASHLE R RLEE DL T1 AbSEchs, i 2022
AEBRY AT AR B A2 KL T AR OR B,
Jirt AL 55 0 A SR AR O e v B AS TR A HILIE A Ak 53 e i
REAEABORARF A K, BETEPHT X E R+
BRI IR, BUR C/P R FELE PR A Ak
HTE G 0o i, S B0 E AR BB T
A, RIS 2021 AERSR C/P 1Y T2 AbHEEE A F]
TR B 1A KRB S 145 — B S5 B P4k
F, T1ACEECORIET T2 AbBE, P AR A
FCHE A IR  REIAREGS, JUHJE N, P
C ILE G TRR U B, X 5 R 4R -
W AR FEEE RS F I En , it i SR AR R T
A A2 2 e i 2 R AR K AR R R

4 #Hig

T 35 2 TP 2% AR T TSR O T A kR T
SRV SR R P SR R A AL
FOKE, RN RINZE T L IEmAL RS ARTFE P
FlSRAR O F2EAE 20 ~ 40 em L2240k T +
SEBIALTE R, AH SRS A 2 W N SRR o i K A1
SRR AN i A S K R A A 2 R A AR
K FEZRER, LG MR R AR A4 1K
HORFE DL T1 AR BECRAS 6% A)RCR . HI,

Tt T SRR 5O e T A S e s 0 ot R PR A K E e A2
PR SR A R AR S %
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