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Fig 1 The hierarchy structure of evaluation factors for slope land CSPI in Chunhua county
X 1 L abor condition; X 2 The debt condition of household; X 3 The attitude of people tow ard tree ecies X 4 Enthusiastic participation;
X5 Soil bulk density; X 6 Total nitrogen content; X z Total phophorus content; X s Rapidly available nitrogen; X 9 Rapidly available phogphorus
X 10 Soil pH valug X 11 Capillary moisture capacity; X 12 Root vertical distribution; X 13 Root drought resistnce ability (The follow ing are the sane)
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Fig 2 The hierarchy structure of evaluation factors for slope land N SP1 in Chunhua county
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Table 1 Site and productivity information of Robinia plantations grow n in Zuitou and X ipo at Chunhua County
n /) ¢ @ 3 n "
. ° . m?>°- .7
In;gf]t' Plot Elevar (?il?epc? Slope Slope Stand hm- 2) hm- 2) Timber  Average Precsji|tcet|ng
Igcatic?n Na tion tion gradient  position age Stand Stand increar tree index
density volume  sing ratio height value
43 878 W 29 M iddle 25 825 45 705 1 828 13 30° 13 37
45 822 W 27 M iddle 8 1175 16 860 2 108 7 60" 7 57
46 860 SE 19 M iddle 17 1075 36 015 2 119 Q 20 12 07
uit 47 851 NW 22 M iddle 8 3375 38 835 4 854 9 20" 8 23
uitou
village 50 830 W 29 M iddle 17 750 11 145 Q 656 9 40 11 41
52 862 W 29 M iddle 14 1067 30 690 2 192 9 80 10 42
54 890 W 19 M iddle 15 1600 28 125 1875 10 30 11 43
56 890 SV 10 M iddle 22 1550 42 765 1 944 10 10 13 44
1 1153 W 38 M iddle 11 22 1 201 65 10 51
1145 W 33 U pper 9 235 2 61 70 8 90
Xipo 9 1115 W 28 U pper 8 26 0 325 55 8 30
village 10 1150 w 28 M iddle 9 307 341 75 a 49
11 1100 W 23 M iddle 9 28 7 319 75 10 15
2
Table 2 Soil physical and chemical characteristics of slope land of Zuitou and X ipo at Chunhua County
/an / /% /% N/ N/ /
Investi- Soil H (g an" %) Maximun  Capillary /% (@ kg Y (mg- kg ) (g kg ) (ug- g %)
gating layer P Bulk field field Aeraton & A9 Repidly "9 497 Repidly
location depth density moisture  moisture availableN available P
ocontent content
0 10 8 39 1322 Q 409 Q 366 Q 358 Q 090 2 705 Q 099 Q 219
Zuitou 10 30 8 49 1 243 Q 473 Q 402 Q 382 Q 072 1 874 Q 078 Q 149
village 30 50 8 45 1 403 Q 436 Q 331 Q 339 Q 055 1 356 Q 089 Q 082
0 10 8 44 1223 Q 443 Q 311 Q 278 Q 106 2 713 Q 122 Q 355
Xipo 10 30 8 50 1 253 Q 412 Q 293 Q 262 Q 072 2 068 Q 119 Q 377

village 30 50 8 51 1325 Q 381 Q 300 Q 227 Q 075 2 094 Q 119 Q 341
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Table 3 Soore of social econom ic conditions in Xipo and Zuitou and its standardized results
( A cceptance to tree ecies
Investi- N S S —
gating Item O rchard Debt pating Robinia Pinus P latycladus Prunus
location area/l abor tendency pseudo- tabuli- orientalis ameniaca
acacia f omiis var. ansu
Field data Q 217 14 917 111 - Q67 - Q77 - 013 313
Zuitou
village  Nomalized Q 572 Q 851 Q 381 Q 259 Q 248 Q 319 Q 681
data
Field data Q 147 4527 12 37 -11 -11 Q 03 393
Xipo
village  Nomalized Q 770 Q 955 Q 461 Q 211 Q 211 Q 337 Q77
data
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Table 4 Standardization of il physical and chemical featuresof Zuitou and X ipo at Chunhua County
. : N P
Investi- /an M aximum N . P .
: pH Bulk ) Rapidly Rapidly
|§§;{?§n Depth density Tg;;}:tijtrye TotalN availableN Total P available P
0 10 Q 756 4 Q 8571 Q 8295 Q1323 Q 404 9 Q 5150 Q2733
ui 10 30 Q 500 0 Q 7423 Q3333 Q0797 Q1735 Q2383 Q 149 2
ulyou
V”ﬁ;ge 30 50 Q 6026 Q4286 Q 6202 Q0313 Q2951 Q 066 7 Q0299
Average 06197 Q 676 0 Q594 3 Q0811 Q2912 Q2733 Q 150 8
0 10 Q 649 6 Q 524 1 Q494 4 Q 1816 Q 630 4 Q 609 3 Q5107
i 10 30 Q 4929 Q 428 3 Q 5521 0 0841 Q 578 5 Q 3052 Q 524 7
PO
vilgge 30 50 Q 4558 Q0 6430 Q 664 1 Q0 1840 Q 560 5 Q0 2615 Q 4619
A verage Q 532 8 Q0 5318 Q 570 2 Q0 1499 Q 589 8 Q0 392 0 Q4991
213 (
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Table 5 Standardized results for root distribution character of main tree eciesplanted in theW eibei L oess Plateau

Root distribution depth

/(g g > h %)
Root drought resistance ability

T ree ecies . . . .
Field Nomali- Field data Nomali-
data zed data zed data
Robinia pseudoacacia 14 Q 688 4 50 Q 719
Pinus tabulif omis 11 Q 500 6 81 Q 296
Playcladus orientalis a9 Q 375 333 Q 932
P runus ameniaca var._ansu 11 Q 500 3 80 Q 847
22
221 2 ( 7
6) y 1
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Table 6 Scale and definition of mportance
V alue Definition
1 2 , The two comparing factors have the same mportance
3 2 1 1 One of the two comparing factors is somew hat more mportant than the other
5 2 1 1 Oneof the wo comparing factors is renarkably more mportant than the other
7 2 1 1 One of the two comparing factors is intensely more important than the other
9 2 1 1 One of the two comparing factors is extrenely more mportant than the other
2,4 2 (1 33 59 A verage of the two neighbor value (1 and 3; 3 and 5)
6,8 2 5 77 9 A verage of the two neighbor value (5 and 7; 7 and 9)

7
Table 7 Detemining matrix for CSP1 of slope land

A B1 B2 Bs Contribution rate
B1 1 3 1/2 Q 320
B2 1/3 1 1/4 Q 122
Bs 2 4 1 Q 558
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Table 8 W eighted Resultsof each evaluating factor
B1 B Bs
Evaluating Q\N eight on Social : Tree Contri-
factors A hierarchy  economic ir?glelx Pecies blrjatlgn Order
oonditions properties
X1 L abor Q 274 Q 088 4
X2 Debt Q 320 Q 128 Q 004 6
X3 Reception to certain tree gecies Q 538 Q 172 2
Xa Participating tendency Q 060 Q 019 8
Xs Soil bulk density Q 072 Q 009 11
Xe N TotalN Q 035 Q 043 5
X7 P Total P content Q 044 Q 005 12
Xs N Rapidly availableN Q 122 Q 273 Q 033 7
X9 P Rapidly available P Q 118 Q 014 10
X1wpH  pH value Q 022 Q 026 13
X1 Field moisture capacity Q 121 Q 015
X 12 Root distribution depth Q 558 Q 075 Q 419 1
X13 Root drought-resistance Q25 Q 140 3
8 1 1
Q 320, Q 122, (9 ,
Q 558 , ,
) ) , N N
9
9
Table 9 The calculating resultsof each evaluating factor'sw eight for N SP|
A B2 Bs
: W eight on Soil T ree Pecies contribution
Evaluating factors A hierarchy index properties rate O rder
Xs Soil bulk density Q 072 Q 029 7
X6 N Total N itrogen Q 350 Q 140 3
X7 P Total P content Q 044 Q 018 8
X8 N Rapidly availableN Q 400 Q 274 Q 109 4
X9 P Rapidly available P Q 118 Q 047 6
X1wpH  pH value Q 022 Q 009 9
X 11 Field moisture capacity Q 121 Q 048 5
X 12 Root distribution depth a 600 Q 750 Q 450 1
X13 Root drought-resistance Q 250 Q 150 2
23 ;
231 N SPI 10%,
(10, ( 2,

(N SPI) ,



10
Table 10 Natural il productivity of gully slope land in Zuitou and X ipo at Chunhua County
| 7z
T ree gecies Zuitou village Xipo village X S&g\ﬂﬁ;ggr%enztu?foﬁﬁfa(ge's
Robinia pseudoacacia Q 5239 Q 567 2 7 31
Pinus tabulif omis Q 3765 Q4147 10 15
P latycladus orientalis Q04156 Q 4539 9 22
P runus ameniaca var._ansu Q 459 Q 497 2 8 32
232 )
11 , 4 ,
( 9 .
11
Table 11 Current il productivity of gully slop land in Zuitou and X ipo at Chunhua County
/Y%
. . . . . H igher percent of CSPI of
T ree gecies Zuitou village Xipo village X igo village to Zuitou village's
Robinia pseudoacacia Q 567 8 Q 605 7 14 60
Pinus tabulif omis Q 420 2 Q 446 8 6 33
Platycladus orientalis Q 454 8 Q 483 3 6 27
P runus ameniaca var._ansu Q0 569 6 Q6197 8 80
233 ,
( 10 11) : : :
2 L
, 2
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Researches of forestland productivity evaluation and
its application on the L oess Plateau

ZHAO Zhong',L | Peng’,W ANG Nai-j iang'
(1 College o Forestry,N orttw est Sci-T ech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China;
2 Institute d Soil and W ater Conservation, ChineseA cadeny o Sciences,M inistry d W ater Resource, Yangling, Shaanxi 712100, China)

Abstract: By using analytical hierarchy process (AHP), 9 indexesof 2 categories including il physical
& chamical features and tree root vertical distributionw ere selected to gppreciate the natural il productiv-
ity (N SP) of slope landsof Zuitou gully and X ipo gully at Chunhua County. Based on this, the current il
productivity (CSP) of the slope landsof the wo villagesw ere studied after selecting 3 categories, 13 index-
es including social econom ic condition, il physical & chan ical features and tree root characters as the eval-
uation indexesw hich have mportant effect on CSP. T he results indicate that anong all the factors affecting
N SP and CSP, the root distribution has the largest contribution to N SP,w hich indicates that selecting suit-
able tree gecies is the crux and precondition to the successof slope development Social econom ic factors,
egecially the accepting degree to certain tree pecies and the initiative to participate of local people, are of
great mportance to CSP, and are the key point to the exertion of N SP. The factorsmust be considered in
the agpectsof wil features, bio-featuresof the planted tree gpecies and social econom ic factorsw hen evalu-
ating work w ill be done on the productivity of afforesting site Only in thisway ocould the conclusion be
made objectively and exactly.

Key words natural il productivity of forest land; current il productivity of forest land; analytical
hierarchy process (A HP)



