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Evolution of dry layer of apricot land at different ages in
southern Ningxia mountain areas
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Abstract: [Objective] The characteristics of dry layer of apricot soil at different forest ages in southern
Ningxia mountain area were analyzed,and the effects of forest age on dry layer and drying degree were clar-
ified. [Method] In this study,soil water content,starting depth and thickness of dry layer of 0—600 cm soil
in the forests at ages of 3,17,23 and 35 years in the Wangwa basin of Pengyang County were analyzed and
compared using farmlands under natural conditions as control. The drying degree was evaluated based on
soil moisture deficit index and desiccation index,and redundancy analysis was conducted to identify influen-
cing factors. [Result] Longer apricot planting years had lower soil moisture content. The average soil
moisture contents of apricot lands at the ages of 3,17,23 and 35 years were 15.58%,12.79%,11.54% and
11. 24 % ,respectively. There was significant difference between 3-year apricot land and other ages (P <C
0. 05). Except for 3 years old apricot land, the initial depth of soil dry layer developed to the surface layer with the
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increase of forest age,and the thickness of dry layer increased with the increase of forest age. The average relative
deficit indexes of soil moisture of apricot lands at ages of 3,17,23 and 35 years were —0.16,0. 29,0. 45 and
0. 53, respectively. Longer the planting years also showed more serious soil water deficit. Except for the 0—
100 cm soil layer, the average soil water deficit in other layers increased with the increase of forest age. The
average drying indexes of apricot lands at ages of 3,17,23 and 35 years were 184. 36%,99. 87 % ,74. 60 %
and 59. 15% , respectively. In other words, the drying index increased as the increase of planting age. Redun-
dancy analysis showed that slope, apricot tree age, diameter at breast height of apricot, crown width and
plant height were the main reason for soil drying in the study area. [Conclusion) The extension of planting

years increased soil desiccation intensity of apricot soil. Scientific and reasonable pruning measures and ad-

justing planting density and structure are suggested for alleviating the occurrence of dry soil layer.

Key words: southern Ningxia mountain area;apricot field; characteristics of soil dry layer; degree of

soil dryness;planting years;redundancy analysis
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Table 1 Basic information of apricot forest lands and controlled farmland at different ages
HiE /m TN B kLR [
it/ 5 %I il /M ORI/ BRlm o W em U8 A% S5 AR5
Planting age Longitude Latitude Altitude Slope  Plant height DBH ) dth Clay volume Silt volume Sand volume
A fraction fraction fraction
106°38'48" E 36°06'29" N 1804 12 2.4 12 1.2 7.96 74.85 17.19
3 106°38'45" E 36°06'27" N 1818 14 2.2 11 1.2 8.79 76.47 14. 74
106°38'39" E 36°06'16" N 1863 16 2.4 13 1.1 8. 45 76.05 15.50
106°38'42" E 36°06'32" N 1835 28 3.7 40 1.5 9.69 76. 45 13. 86
17 106°38'43" E 36°06'30" N 1828 36 3.5 42 1.8 10. 68 75.50 13.82
106°38'43" E 36°06'29" N 1828 34 4.0 44 1.2 6.39 70. 29 23.32
106°3839" E 36°06'33" N 1841 25 4.1 43 3.2 9.76 76. 40 13.84
23 106°38'39" E 36°06'35"N 1833 27 3.4 33 1.0 8. 54 76.15 15.31
106°38'41" E 36°06'34" N 1838 26 5.1 42 3.3 6.70 70. 80 22.50
106°38'38" E 36°06'34" N 1 845 39 3.0 75 1.5 8.47 73.00 18.53
35 106°38'37" E 36°06'32" N 1844 28 5.0 45 1.3 5.57 68. 87 25.56
106°38'37" E 36°06'31" N 1 844 16 4.8 53 1.5 8.85 73.15 18.00
106°38'36" E 36°06'23" N 1867 11 2.3 2.3 — 8.92 76.10 14.98
CK (4l Field) 106°38'41" E 36°06'27" N 1843 11 2.3 2.2 — 10.78 74.26 14.96
106°38'39" E 36°06'30" N 1842 16 3.3 2.5 — 9.35 75.32 15.33
T —. R R AR H TR BT T i
Note: —. Means that the carn cover in the field is not covered.
3% A it 2 A AR P AT T AR A7
1.3 HiEaE 5E R 722 1 2 [8) 0 AH PR #EAT TU AR 20 B

K SPSS 17. 0 ATl PESE T, BRI 5K 3R
i 25 5 KR SRS e % KR A Van Genuchten f62 7
WA, R Excel 2010 224 4 3 & K % I B 40 16 5
MEE s ArcGIS 10. 2 2] 35y B 3 5% X 3R 09 A% 00 &
FIFH Canoco 4. 5 41 f - 316 °F M A Ji b 75 it 15 56

2SR5
2.1 R R L kS S 47

IS [ AR 0 785 4 1 S e FH 0~ 600 em 4 38 5 7k 3%
KA XSG W 2,
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Table 2 Statistical analysis of soil moisture and related parameters of 0—600 cm at different planting ages

0~600 cm F/KH/ % EIEY &9 .
MRS /4F Moisture content of 0—600 cm (,L:—;i :T:'ijfn}*:l) g@;zur/iéﬁiilyjr H K%/ %
Planting age W AR W /IME I Saturated hycllraulic o c(()ntcnt( Field capacity
Max Min Average conductivity

3 19.22 13.52 15.58 aA 17.02 44,05 20. 49

17 20. 81 7.87 12.79 bBC 11.11 50. 26 19. 43

23 21.17 6.61 11.54 bC 12. 66 57.46 18.13

35 20. 96 5.58 11. 24 bC 6.17 43.55 18.61

CK (& H Field) 17. 94 11.61 14. 66 aAB 22.26 42.13 20.12

T« [ 5B 5 b A A /NG 5 8 R AR R AR ) E P<<0. 05 K22 5 83, ARRE T R8N R 78 P<<0. 01 K FZRRE.

Note: Different lowercase letters indicate significant difference among forest ages at P<C0. 05 level,and different uppercase letters indicate

very significant difference among forest ages at P<C0. 01 level.

22 2 AT291.3,17,23,35 AE KIS A5 44 H 0~ 600
em 3 A oK 4y Rk 13,0 52% ~ 19, 22%,
7.87%~20.81%,6.61% ~21. 17% il 5. 58% ~

20. 96 %0 ; SF-35 3 5 K 435 M 15. 58 %,12. 79 %
11,54 %6 F 11, 24 % o RIS B8 AR % 81+ 398 57 35 55 7K
TN, SRR A A L 17,23, 35 AR ARIE A B
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Fig. 2 Vertical distribution of soil moisture in apricot tree land and controlled farmland at different ages



106 P JEAMB R 722 4R CB AR 4 O

48 &

0~60 cm + )7 5 52 WK 78 & FE E 55 S0 5
B JE K A E BRZ S DR 4 K R AR A
A WOfE EAT 1 5T 2 58 A R AN 2
HNAEFER Y 60 ~600 cm 4 20, dy & 2 T A,
A HLF 3 AF BRI 25 ) b 60 ~600 em + 2 + 585 K
RYRTHEREGKE . RRKELIETIEZRAL.
17.23.35 AEMRIE AW HL7E 60~600 em + 2 + &
IKFNT PIERE S AR A LIETRE L. 17,
23,35 A MR i A A b 1 - 2 R A VR 4 B R
160,140, 120 cm, T J2 J5 BF 4> B & 340, 460, 480
cm, Forfr 23 1 35 AF AR A B b A7 AE 1 3 5 K
FHERE S KRN L)E AT AT+
TEME . 17 F AW # 500~600 cm + 2 +
B G KRR T HIERE Gk AT RE S 17 E IR A
PR ZR A0 R I A B3 2 565 . & Bnl s, A
b A 38T 2R R VR B A BE AR IS 1) 38 i 1) 2 )2 K R
F1 i B T AT 2 R D e A o v
T
2.3 AEHRER AT B £ H E K 4 4B 3 S ERIEM

XF 3.17,23,35 AF ARl A5 Y b 1 38 e 3] 1 UK
Gy ARXT T B ORI A5 R A 3 R . A
STHLLE WM AP 0~60 cm 1 2 Y + 57K 43 41
Xof o7 Gl 5 BAR fb R R R B 5 3 AR AR IR A B b
60~120 cm LK 73 AH X 7 B8 B> 0, FREH +
K 435 B, 120 ~ 600 em = HE 7K 43 AH % 75 Bl 4 %
<0, RUZZAAAAE L HEK A5 817,23, 35 4EHK
I 485 A5 b 7K 4 AR T 5 R RO b T B Y 4

AR A — B, — B AE 60~300 em £ 2. Fifi + )2
TR BE BG4 358 7K S AEON 5 Bl g B0 B 4 KO
MAE 300~600 cm 4 J2 , W B 4 J2 38 5 1 i 4= 38 7K
SRS kAR B B W N SRR E L BR 3
AR A R b A At AR A R b 790 TET A SREOK
5t i K 34 396 B Sy B UR 15l g 1S BE 2 R
PIE=S i b ERT WAN P <E N

Ry WEA LU BAS [) bR 5 A i 0] 3 7K 73 5 k1
W2 S 3 B 0~100,100~200,200~ 300,300~
400,400~500.500~600 cm + JZIEE 75 HiH5E 3,
17,23 ,35 AFFRUE A5 W 1 4 338 7K 43 A X 5 ik 48 £y
B TR RN 3 R,

+ 8K S T T B

Gompered soil moisture deficit index
701.00 —0.05 0.00 0.05 1.00 1.50

100

200

300

400 -

4% B /em Soil depth

500 F

600 -

- 3 MRS 3-Years planting; -0 174 Ak #% 17-Years planting;
A 234E MR 23- Years planting; @ 354E #R#% 35-Years planting

P 3 T Tl AR A48 3t - 98 5 ThT 7K 20 AR X 75 B 48 0 A2
Fig. 3 Changes of soil moisture deficit index in

soil profile of apricot tree at different ages

£3 FRAKBEREARDLESMBTHEKSBENSRIERTHENZL

Table 3 Change of mean soil moisture deficit index of apricot trees at different ages

Wi /4R + 2 )E /em Soil depth
Planting age 0~600 0~100 100~200 200~300 300~400 400~500 500~600
3 —0.16 0. 06 —0.12 —0.19 —0.33 —0.46 —0.14
17 0. 29 —0.12 0.49 0.77 0.49 0.32 0.19
23 0.45 0.08 0. 64 0.99 0.62 0.38 0. 35
35 0.53 —0.14 0.67 1. 06 0. 81 0.71 0. 70

iy 2¢ 3 AA1.3.17,23,35 4EARES A5 44 L 0~ 600
em 7 (S 3 4 HEOK S A X 5 i 48 805 B o
—0.16,0.29,0.45,0. 53, H 3K 5 5 BFL I =
BRI N 35 4E>23 4E >17 4E >3 4E, H £ 3 if
A LA . 100~600 em + 2 43K 43 M X 5 Bl 48
B 52 0 AR A 38 KT 8 R A B A AR b
8 A - 8 e G K G BB, 3 AR AR IR A
R b 1 - 3K o A 7 B B PR 0~100 em 12>
0 b, HoAth 45 )2 <70, BIZE 0~100 ecm + )2 H B T
B LKAy T AR K E ORI R 4F .

L7 A AR A R L 1Y) 1 38 K 43 AR R 75 A8 e 0~
300 em 2B - 2 IR EEHG I B3 KB LK
G3 ARG 5 R 00 Fe K AE 1 BAE 300 em I 5 E
300~600 cm + J2 X B+ 2 G 3G 0 2 0
23 I 35 A RIS W b A )2 B BB K S AH X 5 i 2K
AR Ak 5 17 A7 R A5 A% 4t = S A ], 38K J3 4
5 B B e R B A S BEAE 300 em )2 B .
2.4 AEWE A ETIREIEN
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Table 4 Comparison of soil desiccation intensity and dry layer thickness in apricot grounds at different ages
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T3+ R 50 % FEF AR . o %/
pip g TOLRTIRILER D ARTRERE  SwTRE BATRE PRTRE PETRE BETEE SRR/
Planting age desiceation index intensity Extremely  Strong dry  Severe dry ~ Moderately — Light dry Water moisture
dry layer layer layer dry layer layer in the dry layer
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o T A
23 74. 60 Medium desiccated 20 60 100 100 160 9. 46
B T A .
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Table 5 Redundancy analysis of soil desiccation index and environmental factors
RN 1 Axes
Ttem I i Jl )
FfiE {8 Eigenvalue 0. 838 0.128 0. 000 0. 000
WAL JS b7 5 TR e
TRALA bR SIRBLI O A ‘ 0.997 0. 900 0. 994 0. 000
Correlation between desiccation index and environmental factors
A 46 R R B T
TR bREO R AL ORI/ 83. 80 96. 50 96. 50 0.000
Cumulative change percentage of desiccation index data
S AL Fe A g i B A 4 0
TR AR 5 TR B A T /% 6. 50 e,

Cumulative change percentage of desiccation index and environmental factors data
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Fig. 4 Redundancy analysis of soil desiccation index and environmental factors
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