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Analysis of Interspecific Association for Scutellaria
tsinyunensis and Its Associated Species

TAO Qi', WU Sihang', MA Kaiyang'?, DENG Hongping', TAO Jianping', LONG Yun'"
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China, Qingdao, Shandong 266100, China)

Abstract: Scutellaria tsinyunensis C. Y. Wu et Chow is an endangered plant with extremely small popula-
tions of endemic species to Chongqing. and we studied the frequency distribution and interspecific associa-
tion of it and its associated species. We measured the interspecific association between 18 species of herb
layer and S. tsinyunensis in nine S. tsinyunensis communities with the help of the 2X2 contingency table,
variance analysis, X?-Statistics, Ochiai index, Dice and Jaccard index. Combined with the analysis of fre-
quency distribution, we identified the frequency distribution and interspecific association of S. tsinyunensis
and its associated species, and discussed the interaction between main herbaceous species in these commu-
nities and S. tsinyunensis, which provides a theoretical basis for the protection and utilization of endemic
endangered species. The result shows that: (1)the frequency distribution of S. tsinyunensis and its associ-

ated species present that: S. tsinyunensis appears to have synergistic effect with Microlepia marginata and
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Iris japonica , antagonistic effect with Elatostema macintyrei, Lophatherum gracile and Marsdenia tinc-
toria, while S. tsinyunensis and Dryopteris erythrosora show both synergistic effect and antagonistic
effect. (2) The overall correlation dominant species of S. tsinyunensis communities indicate that: six com-
munities present positive correlation, and the other two present negative correlation. (3) Among the 48
species pairs, 34 pairs showed a positive correlation accounted for 70. 8% of the total correlation pairs; 14
pairs showed a negative correlation accounted for 29. 2% of the total correlation pairs; only 3 pairs showed
a significant positive or negative correlation accounted for 6. 3% of the total correlation pairs; only 1 pair
showed a extremely significant negative connection. It is studied that building environment conducive to
the survival of S. tsinyunensis by the way of search for protecting species who are positively correlated
with this species, or transplanting them to the communities which distributed positive associated species,
is benefit to its population expanding in the wild.

Key words: Scutellaria tsinyunensis C. Y. Wu et S. Chow; associated species; {requency distribution; in-

terspecific association
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Table 1 Habitat data of sample plots

density intensity of herb layer
I BE?‘FVﬁialn 1 0. 87 T+ Evergreef’ﬁiﬁi‘j—etﬁed forest 1.2.19.15
t Befgﬁii I 0.6 o Evergreeffolﬁlﬂiied forest 1.2,4.5.10, 11,15
i Buj\'fvﬁiﬂ 1 0.3 - Evcrgrccf’fiﬁlflﬁ—ctﬁcd forest 1.2.9,10,19.15
i LUffiEEZEiHO 0-95 Tt Evergreeflfi)lﬁllj{éﬁ/ed forest 1.2,4.5.8,12,13,16,19
v Qiilzl?g%hai 0.9 T Mixed bri:(lﬁc:ﬁfoﬁ‘ifcr forest 1.2.6.14
i e 0.08 T Mixed brondloncomfer forest 1.2.3.17.19
Ml Shaﬁj&é)guan 0-5 * Evcrgrccﬁfgﬁiﬁiﬁcd forest 1.2.3.4,5.6.7.8,12,13.18
L S?lmligfg 085 T+ Mixed hrizgiﬁié(ﬁﬁi[er forest 1.2.3.16
N YUﬂﬁrl;%Ci}%ﬂng 065 T Mixed brf)le;(li}?jifoﬁ‘ifer forest 1.2.6.8.14.17

et BT+, BETH -+ PETH; H+++. BETIH L HR85;2 AmBEBIR:3. FHF 4. DEBEEES. B
WEAE 6. IRATIE 7. FRARARBE RS, AT 9. fRINZE 100 BENTRE 1L, ZEMERRE 12, INFEA 13, 14, 15, Fx Dorl6. BIF

W17, 2518 N BAM 19, AEKE

Notes: +. Non-disturbance; -+ +. Low disturbance; -+ + +. Moderate disturbance; + -+ + +. High disturbance; 1. Scutellaria

tsinyunensis; 2. Dryopteris erythrosora ;3. Lysimachia paridiformis;4. Microlepia marginata ;5. Iris japonica ;6. Lophatherum gracile ;7.

Elatostema cuspidatum var. cuspidatum;8. Oplismenus compositus;9. Piper sinense ;10. Marsdenia tinctoria ;11. Elatostema macintyrei ;12.

Liriope spicata ;13. Dioscorea cirrhosa ;14. Smilax china ;15. Euonymus chloranthoides ;16. Acer fabri;17. Miscanthus sinensis;18. Gymno-

sphaera denticulata ;19. Pouzolzia sanguinea
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Fig.1 Frequency distribution of S. zsinyunensis and companion species
2 FEYMENEFRBEESH
Table 2 The interspecific association analyses of the species in community
i3 5 Sk Ji 2% L% Kg s W x* i FHE W iz 4
Community T b Variance ratio Statistic W Critical value Results
1 1. 38 0. 94 0. 68 33. 14 (33.93,66. 34) 11 2Bk Negative
il 1.79 2.73 1.53 68. 65 (30.61.61. 66) B IE I Significantly positive
m 1.22 2.12 1.74 26.06 (7.26,24.00) I 2 1FE L HX Significantly positive
1\l 1.97 5.47 2.78 108. 37 (25.70,54.57) I 2 1F £ BE Significantly positive
\ 1.41 2.11 1.49 56. 70 (24.70.54.72) B2 F S0 Significantly positive
Vi 4.28 4.89 1.14 6.86 (1.64,12.59) 1E KBk Positive
i 2.14 1.62 0.76 35.50 (32.27,64.00) 151k Negative
VI 1. 05 2.90 2.77 55. 37 (10.85,31.41) I 2 1F £ Bk Significantly positive
X 2.99 2.48 0.83 33.28 (26.51,55.79) i Bk Negative
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Table 3 The date of y’-test and interspecific association indices among S. tsinyunensis and
concomitant species of all the communities
2 2 g R L E R Association |
( * =biased) (Correction) Ochiai Dice Jaccard
1-2 + 0. 089 3.083 0.519 0.516 0. 348
1-11 * 0.116 4.187 0.067 0.067 0.034
! 1-19 + 0.001 0. 054 0.217 0.182 0. 100
1-15 + 0.001 0. 050 0.257 0. 240 0.136
1-2 0. 080 2.170 0. 145 0.138 0.074
14 + 0.055 1. 230 0.434 0. 385 0.238
1-5 + 0.038 0.532 0. 344 0.261 0. 150
. 1-10 + % % 0. 506 18. 496 0.842 0. 842 0.727
1-11 + 0. 002 0.036 0. 281 0. 240 0.136
1-15 - 0. 008 0. 065 0. 318 0.313 0. 185
1-2 — 0.028 0.026 0.333 0.267 0. 154
1-9 + 0. 087 0.036 0. 881 0. 880 0.786
I 1-10 + 0.219 1. 356 0. 764 0. 737 0. 583
1-19 + 0. 005 0.156 0.589 0. 556 0. 385
1-15 - 0.125 0. 469 0. 387 0. 353 0.214
1-2 + 0.137 3.535 0. 685 0.638 0. 469
1-4 + 0.025 0. 090 0. 354 0.222 0.125
1-5 + 0.025 0. 090 0. 354 0.222 0.125
v 1-8 - 0. 000 0. 566 0.316 0.216 0.121
: 1-12 — 0. 000 0. 566 0. 316 0.216 0.121
1-13 + 0.012 0.071 0. 250 0.118 0.063
1-16 — % 0.038 4,659 0.125 0. 059 0. 030
1-19 + 0.028 0. 349 0.561 0. 500 0.333
1-2 + 0.093 2.395 0.698 0.698 0.536
\ 1-6 — 0.001 0. 333 0.154 0. 087 0. 045
1-14 + 0. 006 0.004 0. 386 0. 345 0.208
1-2 - 0. 100 0. 150 0.671 0.667 0. 500
1-3 + 0. 200 0. 000 0.775 0. 750 0. 600
" 1-17 + 0. 200 0. 000 0.775 0. 750 0. 600
1-19 — 0.100 0. 150 0.671 0.667 0. 500
1-2 + 0.038 0.915 0.714 0.698 0. 537
1-3 - 0. 002 0.010 0.738 0.732 0.578
1-4 + % 0.122 4,023 0. 649 0.593 0.421
1-5 + 0.091 2.718 0.585 0.510 0. 342
v 1-6 + 0.001 0.152 0.331 0.227 0.128
E 1-7 + 0.015 0. 141 0.462 0.375 0.231
1-8 + 0. 049 1. 036 0.459 0. 348 0.211
1-12 + 0.001 0.152 0.331 0.227 0.128
1-13 - 0.002 0.125 0.243 0.143 0.077
1-18 — 0.126 3.769 0.229 0.174 0.095
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%23 3 Continued Table 3
2 S b s S B e ) ssociation i
( * =biased) (Correction) Ochiai Dice Jaccard
1-2 + 0.079 0.036 0. 354 0.222 0.125
I 1-3 + 0.474 1. 321 0.707 0.667 0. 500
1-16 + 0.098 0. 055 0. 378 0. 250 0.143
1-2 + 0.021 0. 326 0. 669 0.667 0. 500
1-6 + 0.012 0.116 0.642 0.638 0. 469
X 1-8 + 0. 004 0.035 0.294 0. 200 0.111
1-14 + 0. 050 0.963 0. 485 0.412 0. 259
1-17 + 0.091 1.994 0. 480 0.375 0.231
o R E I — BRI K6 I 5+ . B I B
Note: +. Positive correlation; —. Negative correlation; * . Significant statistics of interspecific association; * * . Great significant statistics

of interspecific association
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