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An analysis on soil moisture availability and dryness
of jujube forest in River Terrace of Jinshaan Valley

CHAO Jinlong' ,HU Lei',LEI Tianjie’,ZHANG Pengfei' ,HAO Xiaomei' ,ZHAO Deyi'
(1. Taiyuan Normal University , Jinzhong , Shanxi 030600, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract ; The soil of jujube forest on river terraces in Jinshaan Valley was selected as the research object. The
soil water availability index (A, ) and the soil drying intensity evaluation method (SDI) were used to quantitatively
study the soil water availability and spatial drying difference of 0~500 cm river terrace. The results showed that, there
was a significant difference in soil water availability between different terraces ( P<0.05). The first terrace (0.36) had
significantly higher A than the second terrace (0.08) and the third terrace (0.14) did. The significant difference of
soil water availability in different depths was: in 0~200 cm soil except 60~ 100 cm, the first terrace of each layer was
significantly higher than the second and third terrace (P<0.05); the lowest ( maximum value; —0.06) and the
highest ( maximum value;1.04) water status of the first terrace were shown in 110~300 c¢m and 310~500 cm, respec-
tively (P<0.05). For the classification of soil water availability, the first terrace was mostly in the state of invalid wa-
ter and surplus water, and the second and third terraces were mostly in the state of less available water. The average
drying strength of 200 ~ 500 cm soil was as third terrace (69.87%) >second terrace (69.23%) > first terrace
(—24.78%) . Considering the soil moisture index and the law of vegetation growth, this paper holds that the jujube
trees grew more easily in the third terrace of the river, while the first and second terraces needed to strengthen irriga-

tion management and increase agronomic measures to suit the normal growth and development of jujube.
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Table 1 Basic information of experimental plot
fir & T PRIE S /m AR/ a SRS/ em W A2/ em FeFhE R/ em? TR LY
Position Riverbed distance ~ Average tree age Average height of trees Crown diameter Planting density ~ Herbaceous biomass
I AN
IR 45 50~60 550 300~ 500 400x550 B Sparse
First terrace of river
— VT2
— ST 95 50~60 600 300~500 600%500 Fii Sparse
Second terrace of river
— T
G 230 50~60 700 300~500 500%500 B Sparse

Third terrace of river

22 THEASBEHE. LBEEKRYM KD SHRE
E
T B RANEIE R A, AE S BR A BOK S 5
KAROKAITZ L, FAFAEYE RES 7270 F F 3K 5
R, TAANY
6-6,
Sy (1)
K, A, R ORI REFREL, 0 i £ HESCBRK oy
0, N HIERSEE 0, A A KR, K
YA RUHERRERA, (ERRA , 287 3K 43 T A 1 i
R IR A, E/NT 0 s H3K 4 H T
BOK  ASRER A B
TR A B S G TS R B, 4 Y
FEURIE AR BELE 7 K R P ) 5 2 R 3K
SERLBEA KRG 3 AT LT Y K
T e 200 5, Mgt R R LS R
FEI [R5 K 2 498 5 /Kt 1) i KA 5 74 K B 5 7K
I TR B E K BE S N IR,
AL W 98K 53 32 1) — 5 B2 B 4 o 4 T, LA
Sy PRI K B 1Y) 609 X486 SC RS K 4 4
Z5 0B 0 HH ()R K i 2 (B) A 50K a0 R 3 54
(1) MEAL K, S R Sy 08 22 18 5 30 1 [ 55 7K o 1Y)
60% ; (2) HaK, HoAt Bl A H ] HRE K 2 1 60% ~
80%; (3) &y ALK, A Bl Oy 1] 5 /K & 19 80%
~100% .
KRB KT S A HE K A3 ik E X 1
mEEEm, HAXE .
In(A, +1)
= In(101) (2)
K K, R HIEMOK R 5L, HA, = 100 B, K, = 1,1
VR Jy B K & 244, = 0 I, K, = 0, ILIHEY)
ANREM K, s K f ok 0,
KAy T B K FoR 3K A3 X A K
TR, TEARA .

a

K(%) = x 100% (3)

Ko, 0, AR B K & B (B RR7K 219 60% ;0
R SEBR A OK AR AR K 4T B KN
KT TN A (1) K <0, WARTH; (2) %
0 < K <25%, W7k (3) % 25% < K<50%),
T (4) £ K > 50% , R Tk,

2.3 TETEREEEENFE

ARWFFER G GRS BT K E T2
PR b HIER e IR, PR N H ISR, 1
rb b RS 1 IR (R 19 60%

A+ 3 T 1 Ak 5 B F8 £ SDI ( Soil desiceation
index ) K/NFIR BT B ST AR
SSM - SM
SSM - SW
K. SDI J& 3T 1 A8 %k, SSM 2 - HE RS W
FE SM SR R SW R IR R
SDI BUE RN, 856 A RARAS 7T LK 3T 4
RS> R 6 D (1) 5 SDI = 100% , FH T 44
b5 (2) #75% < SDI < 100% , M@ Z1I T4k (3)
#750% < SDI < 75% , W™ T4k ; (4) #725% <
SDI < 50% , H FET4k; (5) #70 < SDI < 25%,
FERE TR (6) # SDI < 0, h T 41k,

3 R 5500

3.1 TEKSEENH

TG B HE AR 0~500 em + )2 35K 43175 0 4
2, 25 R . — R A bR - 48 K i LA B
T AR, = S B S K= H LR TG
B2, —Z B 100 ecm LA 300 em DL ERA,
TS 100 em DL 200 em DLR ERA A 3E )
TR, A B #3595 K 8 — B i
(10.26% ) > =2 #h(6.75%) > B (5.84%) .
ANTRVRBE K G318 00 2Ry« — G i i 1 - 498 5 7K i AR
LB RITE 1.77% ~ 27.44% 2 18], $5c /N il i KAR 5 51
HBLTE 120,400 em VR H 3, — G0 B i 4 4%
KR AL A 3.09% ~ 13.96% 2 [A] , + 3 & K
i/ MR KB 2 5 BRAE 140, 460 om T 135

SDI = x 100% (4)
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TTHE (£ 2) o Z5H Wi B Hh 22 o] - 56K oA
Rtk BAT B 25 5 (P<0.05) : — W ib (0.36) i
FE T 2(0.08) A1 =B (0.14) , Hirp — g fn
R 2 ] 25 S AN T B b AN TR R EE -
FK A RNEZE T RN X 0~200 em + )2 HHE,
Bi 60~100 cm +J2AN WA HAFRAL + K 534
RO A = S > G > — L (P<
0.05) ;%F 110~300 ¢m ,310~500 em )2 + 35, 433
IR AT N 43 30 2% B0 Ry — 2% 9 i, e AV ARz v A o
TKAFIRBE (P<0.05) , 1 = . =2 W #iAE 210 ~400 cm
TENERTLEE LS,

e 2 Fros , T B b - K oA R g K
IrEE K — 2B 100 em YR )E DL A3 S MERL
7K ,110~300 em VREE 3R TEHOK ,310~500 cm ¥
B IR E 4K L 110 ~ 200 em R 14
IR, R o )2 R MEROK s = B b+
KAy A T JEMEROK
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Table 2 Statistics of 0~500 c¢cm depth soil moisture index

Eife R/ em — 2] i B b SR B =i B b
Index Soil depth First terrace of river Second terrace of river Third terrace of river
10~50 0.15+0.03b 0.01+0.03¢ 0.32+0.06a
60~ 100 0.05+0.05a 0.07+0.05a 0.04+0.01a
110~200 -0.12£0.01c -0.08+0.00b 0.08+0.01a
A, 210~300 -0.06+0.00b 0.21+0.07a 0.18+0.04a
310~400 0.85+0.17a 0.00+0.03b 0.19+0.04b
410~500 1.04£0.04a 0.24+0.07b 0.07+0.02¢
- Average 0.36+0.08a 0.08+0.03b 0.14+0.02b
10~50 0.60 0.15 0.76
60~ 100 0.39 0.45 0.35
110~200 0.00 0.00 0.48
K, 210~300 0.00 0.67 0.64
310~400 0.97 0.00 0.65
410~500 1.00 0.70 0.45
-3 Average 0.78 0.48 0.59
10~50 B 43.50 3 61.54 B 21.79
(HEEZ B Moderate deficit) (J“H 75}t Serious deficit) (ﬁﬁ{ﬁﬁ}% Slight deficit)
60~ 100 B A56.91 B A54.31 B A58.13
(J"“FE 5 {ift Serious deficit) (=55 i}t Serious deficit) ("5 5 {ift Serious deficit)
110~200 o 79.59 o 73.01 o 52.93
(JFE 5k Serious deficit) (JFE 5k Serious deficit) (JFE 5k Serious deficit)
71.46 35.77 39.92
K% 210~300 ("“H 5}t Serious deficit) (P Moderate deficit)  ( FEE 7 it Moderate deficit)
310~400 B -46.59 B 63.33 B 38.13
(A5 No deficit) (JEH 5, Serious deficit) ("PEE 5 Moderate deficit)
410~ 500 B -71.87 B 32.52 B 54.88
(A5 No deficit) ("R 5 Moderate deficit) (™ E 5}t Serious deficit)
16.59 52.52 45.12

44 Average

( R 5 Slight deficit)

(JH 77l Serious deficit)

(1 BE 77 Moderate deficit)

T /NG FRE IR AN R G B M 7] — TR L UK SR BRI T 28 e A 2R, WEEKF- P<0.05,

Note: The lowercase letters indicate the results of variance analysis of soil moisture index at the same depth in different river terraces, with significant

level P<0.05.
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TSR Ry . — BB b (T AR AL e H-24.74%) +
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TR R E O —J B M bR TC AL 1 24,
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B /" 5 4k Severe desiccation
0 7 F£ F 5 4k Moderate desiccation
T2 B 1 % 4k Mild desiccation

CI UG 14k No drying

B3 FHhIEINETEER
Fig.3 Dry layer of soil profile of jujube forest

F 3 200~500 cm FRE T HEFEMLER
Table 3 Drying of 200~500 cm soil depth
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experimental N - L L Lo L Lo Dried soil
lot desiccation desiccation desiccation desiccation desiccation desiccation desiccation laver
P index intensity soil layer soil layer soil layer soil layer soil layer Ve
ST o
First terrace -24.74 il:—z};&/ﬂj 120 0 0 0 10 130
of river 0 drymng
R b ; .
Second terrace 69.23 }Eiﬂ‘bﬁﬂ: 100 80 30 20 50 280
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of river
=T I
Third terrace 69.87 PR TR 30 100 100 70 0 300

. Severe desiccation
of river
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it B b K A3 SRR B R I B b (S
BR) > =B (T ) >— Bt (FREE TR |

T BY L 200 ~ 500 em RJE IR A FA T
2, B AL R B = 2 b (69.87%) >
K (69.23% ) >— K (-24.74%)
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