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Abstract: [ Objective ] The adaptation mechanism and cost of Robinia pseudoacacia under different site
conditions in the loess hilly and gully area of the Loess Plateau were studied to provide support for vegetation
restoration in this area. [ Methods ] By investigating the variations in the functional traits and growth
performance of R. pseudoacacia at sites with different slope aspects and positions, we analyzed the main
factors affecting the growth of R. pseudoacacia in a heterogeneous environment in the loess hilly and gully
area. [ Results] (O The leaf nitrogen content, leaf phosphorus content, leaf organic carbon content, root
phosphorus content, root organic carbon content, and root tissue density of R. pseudoacacia were higher on
sunny slopes than on shady slopes. With a change in the position of the slope from a lower to a higher
position, the leaf nitrogen content, leaf phosphorus content, leaf organic carbon content, root phosphorus

content, root nitrogen content, specific leaf area, and leaf thickness decreased, while the root organic carbon
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content and leaf tissue density increased; @ Significant relationships were found between the functional traits

of R. pseudoacacia and environmental factors, with the soil factors exerting the most influence. A trade-off

between functional traits has been found, not only within the same organ, but also among different organs;

® The plant height, diameter at breast height (DBH), ground diameter, and crown width of R. pseudoacacia

was larger on sunny slopes than on shady slopes and decreased significantly with a change in the slope

position from lower to higher. Meanwhile, a significant relationship was also found between the growth and

functional traits of R. pseudoacacia. [ Conclusion] On sites at lower positions with a south-facing aspect,

R. pseudoacacia has a lower adaptation cost and can bring about greater ecological benefits.
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1
/() /m /a
15 1377 109°15'08"E 36°50'11"N 13
1 22 1337 109°15'09"E 36°50'10"N 14
18 1303 109°15"12"E 36°50'08"N 14
16 1418 109°14'58"E 36°50'02"N 12
2 13 1406 109°15'01"E 36°50'04"N 11
21 1357 109°15'05"E 36°50'08"N 13
25 1404 109°15'04"E 36°49'53"N 13
3 19 1369 109°15'08"E 36°49'54"N 13
20 1322 109°15"10"E 36°49'56"N 13
25 1389 109°14'34"E 36°49'44"N 12
4 24 1 346 109°14'35"E 36°49'38"N 12
16 1316 109°14'38"E 36°49'34"N 13
21 1376 109°24'05"E 36°55'31"N 14
5 19 1356 109°24'06"E 36°55'27"N 14
26 1301 109°24"11"E 36°55'27"N 15
22 1325 109°23'35"E 36°55'41"N 13
6 28 1283 109°23'28"E 36°55'40"N 13
28 1243 109°23'24"E 36°55'43"N 14
1.3 .
. 3 105 C 15 min, 80 C 48~72 h
. , ) o
. 4 (specific leaf area, SLA) (cm?/g) = /
N 20 ( ), (leaf tissue den—
R . N R sity, LTD)(g/cm®) = ( )/
. (specific root length, SRL) (m/g) =
) / ( ) s
NN ; 3 (root tissue density, RTD) (g/cm’®) = (
10—40 cm , . )/ ; 105 °C
. , “S” 5 (soil water content, SWC) (g/kg) ;
, (leaf organic carbon content, LLCC) .
0—5,5—20,20—40 cm 3 , (root organic carbon content, RCC) .,
s N N (soil organic carbon content, SOC) .
. . (leaf nitrogen content, LNC) . (root
1.4 nitrogen concentration, RNC) . (soil total
( 0.01 mm) nitrogen, STN) | (leaf phosphorus content,
NN (leaf thickness,LT), LPO) | (root phosphorus content, RPC) .
, 3 (soil total phosphorus, STP) {
) ) peT, (g/kg),
Adobe Photoshop CS5 ; 1.5
) s )
( 0.01 mm) 10 , 10 ,

5S,

o (one-way ANOVA)
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LSD (a=0.05), .
, Pearsen (p<<0.05), \ N
o N > ; N N N
Excel 2013, . < 3
SPSS19. 0 o + o , N .
o > > 3
. > > ; N
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2.1 N > > . )
11 N (p<
2 . N . . 0.05), (p=>0.05),
2
LNC 27.26+1.28" 30.35+0. 75% 26.9141.03" 29.5041.73" 29.81+1.08"
LPC 1.7240.01% 1.9640. 014 1.784£0.11¢ 1.7340.10° 2.01£0.51°
LCC 424.024+10. 41" 477.80+11. 96" 440, 64414, 22° 447, 99416. 80" 462.03+14.22°
RNC 37.80+0.61" 36.38£0.67" 33.0541.09° 34.1140. 96" 33.53+1.10°
RPC 1.1940.05" 1.68+0. 06" 1.3340.09" 1.4140.07® 1.59=+0.10°
RCC 464.77412.15% 501. 65416.00% 485.08421. 22° 483.574+18.33" 480. 05+ 14. 30°
LT 0.1340.00" 0.12+0.00" 0.1240.01* 0. 1140. 00 0.13+0. 00
SLA 172. 78 +6. 544 170.93+9. 054 154, 15+5. 12" 172. 68+£10. 54 187.5449. 75"
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RTD 24.53+0.70" 28.13£1.02% 26.68+3. 16" 25,1444, 72° 27.06+4.81°
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3 ~
LNC LPC LCC RNC RPC RCC LT SLA LTD SRL
LPC 0.708**
LCC 0.210 0.213
RNC 0.568%* 0.507* 0.362"
RPC 0.668** 0.677"% 0.502** 0.700"*
RCC 0.051 0. 155 0. 287~ 0.294~ 0. 185
LT 0.297 0.142 —0.255 0.171 0.137 0. 059
SLA 0.437"* 0.526"* 0. 305 0.197 0.471%* 0.041 0.170
LTD 0.546™* 0.393* —0.153 0.295* 0.223 0.029 0.582** —0.020
SRL 0.480™* 0.403** —0. 064 0. 248 0.213 0. 091 0. 385" 0.371* 0.543*
RTD  —0.047 0.029 0.278 0.291~ 0.210 0. 246 —0.075 —0.106 —0.033 —0.456**
* 0.05 ( ) (p<<0.05); * * 0.01 ( ) (p<<0.0D),
4
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SOC/(g+ kg™ ") 4.15%+0.22% 5.02+0.39% 4,25%40. 38 4,7840. 40" 4, 7440, 42°
STN/(g + kg™ ") 0.39%£0.03" 0.4140.03% 0.3940. 04* 0.3840. 04" 0.4240. 04*
STP/(g - kg™ ") 0.5140.01" 0.5240.01% 0.5140.01" 0.50£0.01" 0.5540.01°
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LCC y=418.385+25.064As—157. 869STN+12. 506 SOC 0.429 <C0. 001
RNC y=42.858+2.995As—26. 499STP 0.553 <C0. 001
RPC y=1.145+0. 244 As+0. 06SP—0. 002SWC 0.558 <0.001
RCC y=647.788—377.172STP+20. 859As 0.296 <0.01
LT y=0.145—8. 240SWC—0. 003SOC 0.401 <C0. 001
SLA y=198.833—56.326STN+6. 566SP—0. 145SWC 0.467 <C0. 001
LTD y=0.746—0.471STP—0. 014SOC 0.520 <C0. 001
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RTD y=0.224+0.013As+0.004SOC 0.333 <0.01
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