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Abstract: Broussonetia papyrifera, Zanthoxylum bungeanum, Rosa roxburghii and Pyracantha fortuneana were selected as
the adaptive plants for Karst Rocky Desertification in Southwest China. The fine root architecture and its correlation with the
stoichiometric characteristics of C, N and P in fine root and rhizosphere soil were analyzed to explore the response of fine
root architecture to rocky desertification and barren soil habitat. The results showed that the fine root architecture of B.
papyrifera, Z. bungeanum, R. roxburghii and P. fortuneana tended to Herringbone branching, and the fine root topological

indexes were 0.93, 0.95, 0.95 and 0.94, respectively. The fine root connection length of the four adaptive plants was
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longer, but the branching rate of fine root was smaller. The ratios of cross—section areas of the B. papyrifera and R. burejense
before and after fine root branching were no significant difference with 1.04 and 1.03, respectively, which were consistent
with Leonardo da Vinci's law. Fine root architecture was related to fine root and rhizosphere soil nutrients. The results of
principal component analysis showed that the N content of fine roots and the stoichiometric ratio related to P in fine roots
and rhizosphere soil were the main factors affecting fine root architecture. Further analysis showed that the four adaptive
plants could obtain sufficient nutrients to cope with the changes of environment by reducing the secondary branches of fine
roots, overlapping between roots and extending the length of fine root connection, so as to improve the nutrient absorption
efficiency and ecological adaptability to karst environment. The results of the study have a certain scientific significance for
revealing the adaptive strategies of fine roots of adaptive plants to karst rocky desertification habitat, and have obviously

practical reference for vegetation restoration of Karst Rocky Desertification in Southwest China.

Key Words: fine root; topological index; branching ratio; rhizosphere soil; ecological stoichiometry
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Table 1 Fine root architecture of the four adaptive plants

. ik A
o AR mm SRR
. qa qb TI Rb Ratio of cross-
Species Total root length .

section areas
It B. papyrifera 0.76+0.03a 0.71+0.03a 0.93+0.01a 1227.70+55.11a 1.49+0.01a 1.04+0.01ab
M Z. bungeanum 0.81+0.03a 0.77+0.02a 0.95+0.01a 806.08+36.19¢ 1.52+0.03a 1.02+0.01b
HIBL R. burejense 0.83+0.02a 0.80+0.03a 0.95+0.01a 1096.16+49.21b 1.55+£0.02a 1.03+£0.00ab
KI P. fortuneana 0.79+0.03a 0.72+0.04a 0.94+0.01a 838.33+37.63¢ 1.51+£0.03a 1.05+0.01a

qa gb FEIESFHAMER a b3 TI HHHFMEEL; Ro D 803308 R ] 5 B4R 22 5 L35 (P<0.05) 2R i P X +hRifiie

k) TEM B K ik

E2 4 #iEEEYRIRFESHHE
Fig.2 Fine root sharp of the four adaptive plants
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S YIRS SORAEE B AR (P<0.05) , HRFR 48 N 7 i 55 40AR R 48 i AR b A7 7E B 38 IE A DG 26 &R
(P<0.05), PR+ C:N 54048 qa .qb . TI Z [AIAF7E B 3E IEA R LR (P<0.05) , MR PR+ 3 C:P 540 A5
SORFETE R ARG R 5 AR B A AR LU A AE 38 IEAHOC G R (P<0.05) o MRPBRHIE P & NP 547
FFUAFAE 2 [A]ASAFAE B35 A 56 R (P>0.05)

A% 3 T, AR BR 1 C & S YR B SR Z AR B 3 A 656 &R (P<0.01) ARFRHHE P &
SR B SR AR B U OC R (P<0.05) AR BR H3E C P 5 40AR SR K Z [ 477 B 38 IR A DG ¢
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PR35 03 5 AARM BY 22 [ ANA7 A S35 A A OGO &R (P>0.05)

R2 AMEEEDARBEERRFSHELRE
Table 2 Correlation coefficients between fine root architecture parameters and stoichiometric characteristics of fine root nutrition elements in

the four adaptive plants

. BARE/mm @Eﬁﬁ}}q e
Yk Species Nutrient qa gb I Total root Rb Ralio' of cross-
length section areas
ety C -0.162 -0.299 -0.129 -0.154 0.152 0.085
B. papyrifera N -0.180 -0.102 -0.192 -0.165 0.239 0.104
p 0.167 0.267 0.149 -0.546 " -0.422 -0.092
C:N 0.218 0.104 0.233 0.046 -0.244 -0.119
C: -0.195 -0.325 -0.168 0.463 0.429 0.190
N:P -0.250 -0.229 -0.253 0.158 0.440 0.176
AERL C -0.239 -0.052 -0.301 -0.136 0.047 -0.250
Z. bungeanum N -0.278 -0.124 -0.316 -0.196 0.436 0.027
p 0.286 0.362 0.240 -0.139 -0.391 -0.266
C:N 0.195 0.059 0.228 0.267 -0.455 -0.034
C: -0.284 -0.326 -0.253 0.078 0.390 0.267
N:P -0.326 -0.277 -0.322 -0.068 0.531" 0.191
iz C -0.079 0.114 -0.012 0.201 0.216 0.159
R. burejense N -0.065 -0.234 -0.084 -0.291 -0.421 -0.411
p -0.536" -0.440 -0.525* -0.136 -0.399 -0.066
C:N 0.074 0.259 0.096 0.309 0.383 0.410
C: 0.569* 0.509 * 0.570* 0.151 0.430 0.094
N:P 0.290 0.088 0.265 -0.153 -0.124 -0.293
KR C 0.080 -0.021 0.073 -0.349 0.107 -0.469
P. fortuneana N -0.090 -0.107 -0.074 -0.503* -0.388 0.131
p -0.139 -0.096 -0.108 0.443 0.335 0.316
C:N 0.081 -0.020 0.074 -0.339 0.113 -0.469
C:p 0.196 0.126 0.174 -0.447 -0.367 -0.316
N:P 0.184 0.129 0.163 -0.411 -0.389 -0.254

FoR BFEMA(P<0.05) , Fm il B FAHSE (P<0.01) ,Rb A B4

RI ATMELEEVARMBESRELEFSBEXRY
Table 3  Correlation coefficients between fine root architecture parameters and stoichiometric characteristics of rhizosphere soil nutrition

elements in the four adaptive plants

Fr SR/ mm FER L
PyFf Species Nuttient qa qb TI Total root Rb Ratio} of cross-
length section areas
AL C -0.248 -0.345 -0.185 -0.111 0.706 ** -0.536*
B. papyrifera N -0.245 -0.136 -0.174 -0.031 0.203 0.217
p -0.267 -0.188 -0.174 -0.257 0.326 0.174
C:N -0.037 -0.186 -0.052 -0.018 0.341 -0.569 *
C: 0.133 0.010 0.060 0.222 -0.071 -0.384
N:P 0.245 0.214 0.162 0.290 -0.334 -0.064
AEHL C 0.654* 0.595* 0.623* -0.195 -0.509* 0.625*
Z. bungeanum N 0.359 0.244 0.329 0.040 -0.244 0.632*
p 0.402 0.490 0.436 -0.427 -0.079 0.223
C:N 0.616* 0.624 0.600 * -0.307 -0.491 0.346
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PN AR/ mm R AR TR AR L
YIF Species Nutrient qa qb TI Total root Rb Hang of cross-
length section areas
C: 0.446 0.299 0.397 0.122 -0.532" 0.549"
N:P -0.133 -0.302 -0.187 0.479 -0.135 0.297
PUES C -0.328 -0.282 -0.414 0.031 -0.681"" -0.045
R. burejense N -0.154 -0.158 -0.162 -0.120 -0.086 -0.210
p -0.458 -0.385 -0.469 -0.446 -0.529* 0.308
C:N 0.039 0.047 0.013 0.232 -0.106 0.011
C:P 0.095 0.094 0.006 0.508 * -0.254 -0.318
N:P 0.027 -0.010 0.009 0.073 0.095 -0.339
K C 0.015 0.021 0.028 0.213 -0.370 -0.100
P. fortuneana N -0.103 -0.090 -0.049 0.317 -0.184 0.142
P 0.145 0.185 0.167 0.295 -0.143 0.390
C: 0.242 0.222 0.160 -0.236 -0.366 -0.448
C: -0.176 -0.200 -0.185 -0.076 -0.172 -0.423
N:P -0.303 -0.319 -0.267 0.060 -0.006 -0.203

2.4 SENH AR TR AR AR PR 1 C N P AL 2ad IR 2 o o i

A R (B 3)  FFMEEL ga .qb TT 541
HC NP & MPR T3 C:N C:P RIFAHE, BAERK B
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i MREREHE C:P NP RIEHE, B SR 540 C P .C
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3 e
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