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Research on Water-holding Capacity and Related Factors in Zagunao
River Basin in the Upper Reaches of Min River
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Abstract: Under the special geographical environment of Zagunao River Basin in the Upper Reaches of Min
River, the soil moisture has become a key factor limiting the plant growth and distribution of the timberline.
Field experiments and laboratory experiments were conducted to study the soil water-holding capacity and
physical properties of typical forest trees in Upper Reaches of the Min River, the Gardner experience equa-
tion was utilized to plot a soil water characteristic curve, and the soil water-holding capacity and the influen-
cing factors were investigated. The results showed that: (1) the fitted parameter a value of typical soil
reached up to 20; (2) in the same type of woodland, soil water holding capacities of natural forest and planta-
tion in the shady slopes were all better than sunny slopes; and in the same slopes, soil water holding capaci-
ties of plantations were better than those of the natural forests; the soil water holding capacities of surface
soil were better than the deeper layer (except for artificial forest in the sunny slops), which indicated that the
water supply capacity of soil was affected greatly by the slope direction, and the vegetation type and soil
depth have little influences; (3) silt content of the mountain forest soil of the upper reaches of the Min River
forest soil was the highest, and the contents of clay size and sand contents were the least and middle, respec-

tively; the soil sand content in shady slopes was higher than that of the sunny slope, and the silt content and
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clay contents were lower in sunny slope; the soil bulk density of forest increased with the increase of the alti-
tude in the shady slope, and the soil bulk density increased first and then decreased with the increase of alti-
tude in the sunny slope; the soil bulk density of the shady slope was significantly lower than that in sunny
slope; the soil porosity structure was better than that of the sunny slope; (4) the soil water holding capacity
of forest land was most significantly correlated with clay contents and non-capillary porosity and significant
correlated with bulk density and capillary porosity, and the economic and ecological forests could improve the
soil texture of large planting after the project of returning farmland to forest. Therefore, the soil moisture is
the most important limiting factor in the process of local vegetation restoration. Vegetation restoration
should be carried out step by step from the high altitude ecotone, and the purpose of vegetation restoration
can be achieved ultimately in the difficult valley of the upper reaches of Min River.

Keywords: upper research of Min River; timberline; soil water characteristic curve; specific water capacity;
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2.2.2 FF BB RIRARA R SRR 4 98 25 T B 4K
) FH A AT 1 12~1. 34 g/em’ PR IR IR B

- B BE VAR A T S RS, AR A R 1. 34~1. 53
g/em’ ;4K 2 610~2 630 m HIEAEAL T FIFE. N
1.47 g/cm®, BR LGB 5 i AL . PG A A
AR T PH 3 L 2 R Rl 25 R 00 IR E T [ B A
B AT KA R B I R AR R SR AR A ik s
PR V8 0 o3 ik e Tl U 48 L BN 22 K G S A B A i
B, AN SRR S A E T
Z BA Y B RE R ) 5 5 R O B L Ml SR OK o 28 R
SR RS R, R E AR,
2.2.3 LA BB RARMAE BB L E M HE N
Ll 387 i Vi 0 T o B2 e el 34— — 5 1 i AR Ak
TR A LR LR AL B R B T R T O
B F AR R R . RS B LR B
50 Y0 264 » 16 BH L - 98 1) 38 AU L 3B K PR LR K R
DR, 32 DR DR R B AR AR B A AR RAEH T
PRGN 22 3 JEE R A 7 - 4 ik Sy T8 9 o
BT RSB . PHI R SR MR B LB AR T
L7847 i Vg A 1 185 o 32 9 5 B L R B R R B A LB
B VA 0 % R S S ki 34 ) s A P, B A AL B
TEMHER 2 570~2 590 m H AR (35. 42%0) . BB LB ELE
T4 2 590~2 610 m F¢fK(43. 37%) . FA3E KIRAK 5 A
W e AR B A L B B e R AR L T A L PR
JEE IS T A5 LB FH e R Ak = F B

B3 N TARIE B 48 LB BE A HE o L7 3 Bl g &
() I v T R R A AL BB L A A LR B Vi AR
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[A] 0. 001~0. 15 MPa 1 J 3t [l A B9 4 3 &5 K R BEAT
FHOCHE BT AR ILER 5.

R5 FRBHESERBIEKSSLEERMBXYE

+ 45 R/ BE T SALER kL L FhokL
KW F1/MPa  (geem™®)  FLERE/%  fLEE/% B/ % (2~0.05 mm)  (0.05~0.002 mm) (<0.002 mm)
0.001 0.592 0.792"° 0. 294 0.375 0.104 0.127 0.870" "
0.003 0. 489 0.969" " 0. 307 0.282 0.113 0.141 0.809" "
0.010 0.585 0.993" 0. 380 0.343 0.106 0.126 0.907" "
0.020 0.677" 0.970" 0. 457 0.398 0. 096 0.110 0.102
0. 050 0.664" 0.978" " 0. 441 0. 388 0.096 0.110 0.100
0.150 0.792" 0.863" " 0.540" 0. 409 0.083 0. 087 0.113

H (1) % £E 0,05 KGRI b A E; « % £F 0. 01 7K CGRUID | 8 AH ¢ .

M5 AT, AR BB ILBR R BE LB S
R AR 0. 001~0. 150 MPa 2 AN7K 1 715 FEl 4 3
TEAEIE A 2 06 &R HAR e M4, /K W f1 o8 0. 003~
0. 150 MPa B} , JE B4 FL B AH 5 22 5008 B b 835 41 ¢
(p<<0.01) ;7KW F1 24 0. 001 MPa B, i & 4 15 31 B 3%,
FHIE R BN 0. 7925 47K 34 0. 150 MPa i, B FLER
5 - K M 18 B 25 AH O (0. 540) , FRHHE B AL
PR A, = 4R K R R R A K

WY A LB S R . R - R K M I S B
R B IE A (p=<<0. 01) X B 7E K F1 K 0. 02~
0.15 MPa i, HHERFKMERE S A H R EAH X LR (p<
0.05), THEATE LB Bk kS Rk 2
[ 7E 0. 001~0. 150 MPa ¥4~ 7K W F7 70 il N 2 504 3
AHSEME AR A T 2k 4 e K P B HGRE T +
FEAY b (<20, 002 mm FRE 7 i) (AR B A FLERE , Hk
HHIEEE L B FLBE A

R4 BALRFIPELE N TARFN R SR AR i £ B384 3B 1 TR

e e — R — FEH £ uAL B/ 3

W HAED HE/m wh Bk Bl o . U %
(2~0.05 mm)  (0.05~0.002 mm) (<0.002 mm) ALBRE/% ALBRE/ % 4 (ge em™)
1500~1700  42.05+3.19a 47.82+2.72a 10.1340.86a  4.24+2.10a 45.64+1,97a  49.88+1.50a 1.38+0.10b
1700~1900 51,6842, 49¢ 40, 14£1. 82¢ 8.1940.69b  4.60%0.62¢ 46,4241, 93¢ 51.02£2. 25 1.28£0.08a
ATAHR 1900~2100  47.86%3.40b 41,5142.56b  10.63+0.85c  6.0441.19ab  43.8040.58b  49.8441.27b 1.32£0.09a
2100~2300 52.21+£1.50bc 37.77£1.21be  10.0240.57d  6.64+1.78bc  36.8341.97bed 43.47+2.44d 1.4140.08b
FF 3 2300~2500 55,1341, 17d 36.08+1.00cd 8.79+0.37d  8.08+0.53b 34, 18+1. 2abc  42,26+1, 25¢ 1.55£0.12¢
2200~2220 36.18+1.53b 55.14%1.21a 8.68+0.34a  5.04£0.77a 46.22+3.14a  51.26+3.78a 1.1240. 04a
2220~2250 42,4244, 73b 48.14£3. 86a 9.44+0.79a  3.82£0. 54c 52.55+1.62a 56.37+1.93b 1.2140.13a
KM 2250~2300 36.16+1.22b 53.57%1.10a 10.2740.24a  4.85+0.53c 48.224+0.73a  52.88+1,08b 1.27+0.09a
2300~2350 33.85+2. 34a 55.68+1.61a 10.47+0.64a  4.11£0.36b 49.39£2.57a 53.49£2.70b 1. 3440. 10b
2350~2400 38,6210, 85b 51.74£0.76a 9.65+0,11a  6.34£0.56b 15.36£3.13a  51.70£3.49b 1.29£0.18b
2550~2570 31.60£6.03a 53.38%5.31a 15.03+1.72a 12,245, 24a 36.93+3.53a 49,1746, 23a 1.34+0.06a
2570~2590 28.5616. 81c 56.12+5, 26¢ 15.324+1.89b  9.80£8.45¢ 35.4246.83d  45.22+3.56b 1.49£0.09b
KRH 2590~2610 29.7843.82d 53.70+3.59d  16.524+1.80a  5.2842.17b 37,9445, 23¢ 43,3745, 48¢ 1.53£0.09¢
2610~2630 32.94+6.00b 51.78£5.48b 15.28+1.41c  3.32£1.40a 41,09£5.94b 44,6545, 44d 1.4740.06b
PR 3k 1600~1800 26.8940. 50a 54,5442, 41a 15.20+£1.72a 4,980, 21c 37.41+1.87a  41.85+1,03b 1.34£0.05b
1800~2000 28.90£0. 33a 58.40%1.17a 14.55+1.39a  3.87£0.47b 39.36+2.11a  45.89+1.11b 1. 2440, 03¢
ATAH 2000~2200 27.79£0. 55a 57.22+1.33a 14.57+1.12a  3.55%0.77a 42, 11£1.04b 44,3942, 10a 1.1940. 06b
2200~2400 33.427%0.43a 57.83%1.66a 12.6142.38a  3.247+0.69a 44,55+1.25b  48,12+2.47a 1. 4140, 04a

T RPH/NG TR asb,e.d 3R 0. 05 K922 5 E .
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