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conservation capacity was selected, in order to provided a scientific basis for the construction, operation and
management of water conservation forest in Xijiang River basin. [ Methods] Nine mixed plantation patterns
with three mixing proportions (i.e., 1 ¢ 3, 2% 2, and 3 : 1) and three mixing modes (i.e., interplant mixing,
strip and row mixing, and block mixing) of M. laosensis and C. hystrix were selected, and the pure
plantations of both species served as controls. The differences in the water conservation capacity of litter and
soil among the eleven planting models were evaluated, and the mixed plantation with the optimal water
conservation capacity was identified using an entropy weight TOPSIS (technique for order preference by
similarity to an ideal solution) model. [ Results ] @O The biomass, natural water storage, effective water
interception, and maximum water interception in the litter layer ranged from 1.17 to 4.21, 0.38 to 2.29, 5.15
to 10.58, and 6.40 to 13.37 t/hm?®, respectively. These indices were positively and significantly correlated
with the percentage of M. laosensis in the plantations (p<C0.05). Compared to interplant mixing and block
mixing, the strip and row mixing of the plantations yielded higher biomass and effective water interception in
the litter layer. @ The natural moisture storage, capillary water storage, non-capillary water storage, and
saturated water storage in soil at a depth of 0—30 c¢m ranged from 756.14 to 1 007.21, 1 130.73 to 1 388.40,
117.96 to 422.63, and 1 444.70 to 1 590.66 t/hm?”, respectively. Capillary and non-capillary water storage
differed significantly among the plantations and were positively correlated with the percentage of M. laosensis
in the plantations (»<C0.05). @ The mixed plantation of M. laosensis and C. hystriz with a ratio of 3 ¢ 1
and strip and row mixing exhibited the optimal water conservation capacity. The water conservation capacity
of the other plantations ranked as follows: pure plantation of M. laosensis, other mixed plantation patterns,
and pure plantation of C. hystriz. [ Conclusion | The water conservation capacity of the mixed plantation of
M. laosensis and C. hystrixz was, to a certain extent, better than that of each pure plantation in the young
stand stage, which was influenced by the mixing proportions and modes.

Keywords: water conservation; planting models; litter; soil; entropy weight TOPSIS model
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Table 1 Basic surveys of pure and mixture plantations of Mytilaria laosensis and Castanopsis hystrix
e FHL 5t : T34/ cm : IR R/ m : - 15 e 1 / m
K& HE L4 K HE 214 KAk 214
CK, K2 HE AR 4.5 2.3 1.5
CK, EAR AN 2.3 1.7 0.8
T, 1R BHE+3 204, PRIER 38 3.2 1.9 2.2 1.6 1.5 0.8
T, 1 KBHE+3 L4 ATHIR S 2.7 2.5 1.9 1.8 1.1 0.9
T, 1 OKEHE+3 s, PRI 3.1 2.0 2.4 1.4 1.0 0.8
T, 2 REHE+2 LUHE L BRIRNE RS 3.0 2.9 1.9 1.8 1.0 1.2
T, 2 KEHEA2 TR 2.9 1.8 2.0 1.5 1.0 0.8
Ts 2 KEHE+2 L0 HOIRTE SRS 3.1 1.8 1.8 1.4 1.0 0.6
T, 3 KRBHEA1 O FREIR A 3.7 2.0 2.3 1.5 1.1 0.8
Ty 3KRBHA1 A ITHIIRR 3.6 2.0 2.7 1.6 1.5 0.9
T, 3 KEHEA1 2Lk LRI A 3.1 1.5 1.8 1.1 0.9 0.6
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Fig.2 Biomass and natural water storage in litter layers of 11 planting models
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Fig.3 Water holding capacity and water absorption rate in litter layers of 11 planting models
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Table 2 Fitting equations between water holding capacity, water absorption

rate and immersion time in litter layers of 11 planting models

PHVE D K () 5B KA A ()

U8 7% W) W A R () 5 K I ] ()

e BIA A K BIA R R ’

CK, y=1.856 In = +8.254 0.955 <0.01 y=7.757 & 7™ 0.996 <0.01
CK, y=1.091 In +3.272 0.979 <0.01 y=3.182 &7 0.999 <0.01
T, y=1.183 In = +4.108 0.963 <0.01 y=3.774 2 % 0.992 <0.01
T, y=1.249 In = +5.652 0.953 <0.01 y=5.287 x ™ 0.992 <0.01
T, y=1.062 In x+3.475 0.977 <0.01 y=3.261 x 0% 0.995 <0.01
T, vy=1.660 In x+5.986 0.969 <0.01 y=05.567 x 07 0.985 <0.01
T, v=1.386 In x1+5.426 0.959 <<0.01 y=5.040 & % 0.991 <<0.01
Ts y=1.392 In x+5.528 0.972 <0.01 y=5.266 x ™ 0.998 <0.01
T, y=1.737 In x +6.487 0.978 <20.01 y=6.175 2 ™ 0.997 <20.01
Ts y=1.550 In x+9.368 0.935 <<0.01 y=8.925 x 7 0.999 <<0.01
T, y=1.435 In x +4.857 0.974 <0.01 y=4.551 & % 0.996 <0.01
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R 24.58 Y% F1 25.25 %6, H 3 HAG AH ] i A2 Ak it 3
(O, BARFRI N, JED A I E & 5 R KK
WHAE T8 Mo B A & K{E (10.58 t/hm*, 13.37
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Fig.4 Effective water interception amount (a) and maximum water interception amount (b) in litter layers of 11 planting models
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Table 3 Soil physical properties of 11 planting models in different soil layer

TREE/em FEERX LIEEAE/ (g om ) KA/ % EENLBRE/ % EEBELBRE/ % RALBRE/ Y
CK, 1.2240.06 18.7543.31"™ 38.7943.03¢ 14.1342.77* 52.92+3.79%

CK, 1.4540.06" 15.5342.51° 43.78+1.78" 4.2440.85¢ 48.0241.95"

T, 1.3340.06" 18.81+0.60"" 38.68+1.11° 11.85+3.56"" 50.53+2,77%

T, 1.2340.08" 20.343.25% 44144114 11.8+3.44% 55.94+2.64°

T, 1.2640.12" 24.7143.79* 47.59+1.91* 7.39+3.66" 54.9841.76"

0—10 T, 1.1940.07" 25.3640.73¢ 40.4040.52" 14.774£1.78" 55.17+2.04°
T; 1.2840.04™ 19.51+1.21 40.8541.72" 10.4240.45% 51.27+£1.27°

T, 1.3040.07™ 18.0741.48" 42.83+1.45" 9.48+3.45" 52.3142.05"

T, 1.15+0.13" 23.05+1.98" 42.1142.45" 14.17+4.12% 56.28+1.68"

Ty 1.11+0.10° 22.1742.10® 39.63+0.69" 16.04+2.70° 55.67+3.39°

T, 1.1240.08" 24.1240.76" 43.5640.72 10.47+2.75% 54.04+2.12®

CK, 1.3340.03¢ 19.05+2.18* 41.7541.81% 11.80£1.13® 53.55+2.46°

CK, 1.4940.08" 18.79+1.87" 44.274+1.97" 3.0640.80° 47.34+2.64°

T, 1.4440.08° 17.3840.84" 46.9+6.66° 4.6140.53° 51.5146.81°

T, 1.4140.03¢ 20.8643.53% 46.26+1.29° 7.4643.10" 53.72+2.02°

T, 1.3540.09° 23.3942.08% 44.7041.30° 7.9342.80% 52.63+2.16°

10—20 T, 1.40+0.10" 25.0640.90° 41.99+1.18" 8.06+2.85" 50.0542.41°
T; 1.4740.06° 19.7940.93* 39.5941.03® 8.4842.07¢ 48.0741.10°

T, 1.4240.06° 18.734£2.75% 41.784+1.83" 7.4744.24" 49.25+2.51°

T, 1.4140.05° 22.4541.05% 43.78 41,94 6.77+1.61" 50.5442.31°

Ts 1.3240.12° 21.831+4.18" 37.14+2.13" 15.04+2.16° 52.1841.81°

T, 1.300.04¢ 25.0241.26° 41.8140.71® 8.6541.94%¢ 50.46+1.24°

CK, 1.4340.04° 18.87+2.48° 32.53+7.87" 16.33+6.07° 48.8642,24°

CK, 1.5640.08¢ 18.75+£1.19° 44.6242.67° 4.4941.59" 49.1144.25°

T, 1.5340.04" 19.64+1.18° 39.5041.30" 5.5742.31° 45.07+3.35°

T, 1.4740.02¢ 20.9143.04° 44.2041.83" 5.2041.80" 49.4040.47°

T, 1.4740.07¢ 22.18+3.35° 46.55+0.30° 4.2940.46" 50.844-0.74"

20—30 T, 1.5340.09° 23.5441.52¢ 43.3242.03° 5.7941.61° 49.1241.46°
T 1.5440.04" 18.214+1.55° 38.53+1.70" 7.26+1.80° 45.80+2.77°

T, 1.5140.06° 18.02+2.75¢ 43.0441.02° 5.2841.14° 48.3142.16°

T, 1.4640.02° 21.4241.14 41.994+1.69° 6.3741.33" 48.37+2.37°

Ty 1.4340.08¢ 21.00+3.22° 39.164£2.74® 8.414+1.75" 47.57+1.01°

T, 1.3840.08° 22.03+2.18" 41.68+1.31° 6.67+1.91 48.35+1.34°

T« R PR 3 (B - AR AR 5 AH [F] 382 U0, TR AN [Rl/ING 7 B 38R 78 N TR bR 43 26 80 2 1) 22 57 8 35 (p<<0.05) 5 R I,

23 AEYMIEXBEEFEHEINEETETNMRENE
EVER ¥

2.3.1 JAA TOPSIS L2434 K IHEWR A RF
K AR E R RO KR M R (R
EERKE EBERKRE MMEKES 7 KA
IR RE TR AR BEAT AL TOPSIS L4 PR . 45 51 I 3%
5. Te o CK, &5 AE A =X V& 0 5+ 58 Y 7K U5 0 5% Be
TR F b, ek e To L T M A=, k2 T,
Ts o Ty T G RAEAL B J5 2 T, CKL SRR

2.3.2 &M= BELA KRR Y R
KU TR FE AR -5 KR B HERT & HE A 2 A 2 [T 03 3 A
ZUORULIE 5. MR ARRKE AR E R R
FKED K T E KR AT ER KRS K
AR & ) 2 T A A R L R E G AR (TR 5) .
Horp %Y AR RKE AR B A R K A
SRR A R K R 23 ) Bt K S HE BT R B B
SN A T R K T B K S HE P o B 8 38 g
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Table 4 Soil water storage capacity of 11 planting models in different soil layer t/hm*
+ )R EJE /cm My A SRRk i EBERKE JEEBERKE T K &=

CK, 231.51+47.39° 387.93+30.32¢ 141.30427.74% 529.23+37.87®
CK, 226.88+41.64° 437.804+17.80% 42.43+8.46° 480.23+19.52"
T, 248.8247.65° 386.804+11.14¢ 118.53 435,57 505.33427.66"
T, 250.304-48.86° 441.43+11.41" 117.97 434,40 559.40426.42°
T, 310.78+52.66° 475.90+19.13° 73.90+36.58" 549.80+17.55®

0—10 T, 301.76+9.94° 404.00+5.22" 147.734+17.79® 551.73+20.42°
Ts 249.70+19.85¢ 408.47+17.17" 104.2344.50% 512.70+12.66
Ts 236.87+30.82° 428.27+14.48%¢ 94.83434.50 523.104+20.48
T, 259.06+13.80° 421.13+24.47" 141.67441.19® 562.80+16.81°
Ts 245.46+28.08" 396.30+6.93" 160.40427.01¢ 556.70+33.85"
T, 269.47+£22.72° 435.63+7.20" 104.73 427,53 540.37+21.24"
CK, 253.59431.10° 417.50+18.09" 118.00£11.32% 535.50424.63"
CK, 281.00+33.57¢ 442.73+19.72* 30.63+7.97¢ 473.37+26.38"
T, 251.26+25.24° 468.97+66.62° 46.10+5.27¢ 515.07+68.13°
T, 294.38+54.59° 462.63+12.90° 74.60+31.00" 537.23+20.19°
T, 318.20+41.65° 447.00+12.96° 79.33428.02% 526.33+21.62¢

10—20 T, 348.21+13.10° 419.93+11.81* 80.57428.52% 500.50+24.06°
Ts 292.35+24.54° 395.93+10.31" 84.77420.71% 480.70211.04*
Ts 268.61+46.27° 417.80+18.26® 74.731+42.37" 492,53+ 25.05°
T, 316.74+12.59° 437.77419.39® 67.67+16.10" 505.43+23.15°
Ts 279.06+38.99° 371.37+21.30" 150.43421.58° 521.80+18.09°
T, 326.16+17.52¢ 418.13+7.12% 86.47+19.4%¢ 504.60+12.37°
CK, 271.04+37.24° 325.30+78.70" 163.33460.66° 488.63+22.37°
CK, 293.36+27.97° 446.20+26.66° 44.904+15.92" 491.10+£42.52°
T, 300.96+26.77° 395.00413.04% 55.67+23.13" 450.67+33.46"
T, 307.63+48.23° 442.03+18.34° 52.0017.99" 494.03+4.65°
T, 323.17+44.53° 465.50+3.00° 42.90+4.65" 508.40+7.35°

2030 T, 357.24+15.19° 433.23+20.33° 57.93+16.07" 491.17+14.59°
Ts 279.49+18.22° 385.33+16.98 72.63+17.97" 457.97+27.69°
Ts 268.66+32.83¢ 430.37+10.23" 52.77+11.44° 483.13+21.60°
T, 311.17+12.32¢ 419.93+16.91° 63.734+13.31" 483.67+23.73°
Ts 299.25+44.64° 391.57+£27.44" 84.1017.46" 475.67410.14°
T, 306.62+44.10° 416.80413.13¢ 66.70419.12" 483.50413.43¢

W Ewir=pidii

AR AR 2 0.085 0.001 <0.001 0.179

TR 0.007 0.432 0.001 <0.001

PRI X )2 R 0.999 0.665 0.968 0.992

5 1N #HBRAXRYE LB KIFEEFEE Vs
TOPSIS & 4 B HE 7 45 3 W

Table 5 The ranking results of water conservation capacity in
litter and soil of 11 planting models using an entropy 3.1 AEMSLEBRBAEYREIFKEHSH

_ eleht TOPSIS modd _ T 0B 0 P K B ) R TR R ) B
el AR R KRR R ATt R RS2 R
CK, 0.012 0.086 0.874 2 (1 H ARERR K I AR R M R K KR S5 K e

T ! FEbRAEAE— 22 5, R L TR HE T 5 4
T, 0.056 0.036 0.392 5 AR T AE X A O HL T 2 TR A B3 Y e [
o v . ERVILRI IR K ) E Bk
T 0.057 0.035 0.381 6 HEPIT i el e DS PR 32 0, A AH [R] 490 A % Y
S S / 01 BRI B A T 20 4 oK e A,
. o Cosr oo ) P A 4 1 R 9 R T ELOK S I U 3 0 - 2% 1 A
T 0.060 0.032 0.348 8 KB Dy W 2 WK oy F BAE B e ok s R 5
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Fig.5 Linear fitting relationship between water conservation capacity indexes of litter and soil, and percentages of Mytilaria laosensis

3.2 FAEHSER T ERFKEE S
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Pl AR 2 2 ) 25 5 1 3 OF HL5 KB HERT o5 B 7 A
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