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Abstract: Qiongzhuea tumidinoda, a narrow—endemic bamboo species in China, held significant ecological and economic
value due to its graceful culm form and delicious shoots. However, its natural resources have severely degraded due to
human interference. Currently, there are issues such as unclear geographical suitable areas and unknown growth conditions
under different suitable environments, posing severe challenges to the conservation and utilization of (. tumidinoda

resources. Under this context, scientifically predicting its geographical suitable area distribution and systematically analyzing
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the response relationship between different suitable grades and growth indicators have become urgent needs for formulating
conservation strategies and achieving rational resource utilization.. This study employed the MaxEnt and ArcGIS to generate
the potential suitable distribution areas of Q.tumidinoda based on 139 geographic occurrence records and 25 site factors.
Furthermore, by integrating growth investigation data from 146 sample plots within the predicted suitable zones, we utilized
R software to analyze the growth performance across different suitability gradients. The results revealed that: (1) The area
under the curve ( AUC) value for predicting the potential suitable area of (.tumidinoda is 0.946, indicating accurate and
reliable prediction results. (2) The main factors affecting the distribution of Q. iumidinoda suitable areas are the mean
diurnal temperature range, annual temperature range, precipitation of the driest quarter, mean temperature of the warmest
quarter, and altitude, with a cumulative contribution rate of 70.6%. (3) The area of the potential suitable region for Q.
tumidinoda within the study area is 50,091.57 km®, with the distribution being Yunnan Province >Sichuan Province >
Guizhou Province. Among them, the top five counties in terms of the combined area of the most suitable and highly suitable
areas are Daguan County > Yanjin County > Yongshan County > Yiliang County > Ebian County. (4) As the AUC value
increases, the yield of shoots and number of living culms of Q.tumidinoda increase (R’ =0.74, 0.57), with both the
minimum and maximum values increasing and the range expanding. The total height and ground diameter of standing
bamboos also rise (R*=0.28, 0.32), and the minimum total height and maximum ground diameter of standing bamboos
increase with the improvement of suitable grades. The results of this study not only provide a solid theoretical basis for the in
—situ conservation, ex—situ conservation, priority protection zone construction, and scientific introduction of Q.tumidinoda
but also offer important scientific evidence and practical guidance for formulating scientific conservation strategies, achieving
sustainable utilization of Q.tumidinoda resources, and promoting the rational distribution and healthy development of the Q.

tumidinoda industry.
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Table 1 The contribution rates of the 19 bioclimatic variables
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Variables Contributions Variables Contributions Variables Contributions
bio5 26.4 bio7 3.5 biol8 0.2
bio2 24.1 biol7 3 bio8 0.2
biol4 10.1 biol3 0.9 bio4 0.1
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Fig.1 Correlation analysis of climatic factors
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Table 2 Contribution rate of 11 standing variables
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Fig.3 The Jackknife test results of standing factors
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Table 3 The distribution of potential suitable area of Qiongzhuea tumidinoda in province scale
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Fig.4 The distribution of potential suitable area of Qiongzhuea tumidinoda
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Table 4 The distribution of potential suitable area of Qiongzhuea tumidinoda in county scale

Il X TR X P X GE E X
High potential area Good potential area Moderate potential area Least potential area

X 3k A km? X35 A/ km? X35 A/ km? X3k T km?

HEF Rank 1 Kk 287.37 K* 213.39 R 319.68 I 1086.3

2 Eh 201.15 ket 148.41 S 308.52 R 601.2
3 K3 92.25 het 141.75 Ehi 224.64 S 388.71
4 R 80.19 R 130.59 Ky 175.59 KIi 367.29

5 [::$7)] 71.28 [l ] 125.73 v 165.15 Eht 361.8
6 YT 63.81 YT 76.5 K3 144.18 it/ 358.47
7 il 40.86 KIi 75.15 3] 135.36 Sk 285.57
8 KE 32.04 B 40.86 Sif 118.08 BTy 231.39
9 KI5 29.43 KE 40.14 L 102.87 Uit 200.25
10 EES 10.26 ik 26.91 I 92.43 K 189.81

11 i3 4.77 HE 26.46 Bl 51.21 4T 126

12 i 4.68 T 26.28 K 51.03 Tl 96.66
13 il 3.15 BRI 20.97 ik 39.06 Kl 95.04
14 & 3.15 i 13.59 HiZ 37.44 J# 1L 94.23
15 Il 2.88 wl 13.5 Wl 35.82 ik 89.37
16 LI 0.63 KUy 10.08 kg 29.88 BT 82.62
17 BifE 0.09 A BH 5.49 Eedy 26.64 wl 80.01
18 ¥ BH 0.09 Rl 2.25 I BH 17.19 KE 61.02
19 JBE 1.62 Sl 12.96 = 57.96

20 Bty 1.53 A 12.6 A 47.7
21 L g 0.18 ] 3.6 I BH 32.85

22 i 2 3.33 Ly 32.4
23 31328 0.45 . 12.96
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Fig.5 The growth of Qiongzhuea tumidinoda with different AUC value
®5 MEARERMEBEEERERKBRLER
Table 5 The growth of Qiongzhuea tumidinoda in diffrent potential suitable areas
4548/ (kg/hm?) SERTEL (BR/hm?) F/m FHH#2/mm
JEEAEN Yield of shoot Living culms Hight Ground diameter
Categories £y e e fErpoy Y sy [ TR by B B
| 7N g N g /N g /)
KT BME Ok K BME R (E e B/ME BOKfE K BME Bkl
‘q:'JﬂIZ
AEH . 375—750 375 1125  63495—117000 124995 63495 1.8—2.8 33 0.8 6.0—7.4 8.2 6
Least potential area
X
feE X . 600—930 600 1125 72495—133500 154995 72495 1.8—3.1 33 1.8 6.1—8.0 8.5 6
Least potential area
\:F/—‘—'B:
EE . 675—1125 600 1275 72495—154500 211515 72495 1.9—33 3.6 1.9 6.5—9.3 10.1 6.5
Moderate potential area
FIEHX
. 945—1425 675 1875 117510—210000 214500 72495 2.6—3.2 3.7 2.3 7.2—9.2 12.2 7.5
Good potential area
fid X
FEHl 1125—1875 975 2100 124500—220500 251475 72495 2.5-35 3.6 2.5 7.2—8.7 14.2 7.5

High potential area

3 itig

3.1 MaxEnt Fi4E
AT R T VUL R HE A0 R A TR, AR DX IR AR XS B 75 | DR kb ik Bk e B8 K2 A 8 2 B i A — 1>
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WS AR R TC T RAE AR 2 (W B A0 s, X A B A T 2 F 2 5 AR5 139 N 1 B0l 1 i i A 85 ai
A MaxEnt BOR ) BUMATFFEHE H SR T S A B DA T 25 A4S NIRRT A 2| NI AR IF 5
() i ST B0 2 R TR B . 0 A, AR08 3 PRSI0 AT R AR DG AT 0 7 ik | e 22 B AR DG i SRR PEAIG
ST R TR B R AR TR (ARG ) ISR 4R AUC BT 0.9, XL i B B 25 SRAR LF-

WFFE R AR i g 5 287 JEF T X8R 0 A T 5 Rl L2, 5 Dou 45 A 2 B 48 VE S D4 R
A AR TS A X BTSSR T 5 Ay i 202 2800 A T Wang 25 AR I =90 2605 X (Aik
HX A EX R LX) SN AL X (T IR AR XA A K A B L S S AT KOG R

I BER AR HEA TG 5 MR AL I B OCHEAE T IR AR AT X TR (PR R A S T Emi IR 5
A — AT, DA R R B I AR TR ) AR e 45 R R | 5 M AT VR A 3 A DX 0N A T S N
R H A 2E ARIR ARG VAR e 2 AR R A T R K, AR H R 2SO AT IS
A DX TN T R e g 114 PR, B SC UK SR A T R AR R Ak BV AL P 5 R R B SR AT R R e A K
BT R TR AR K 2 AR AT I AR X AU T ARR T B E R AT AR K R
SEEERF ) Dou A58 AL AFFT A& BR, R 1 08 35 U 3h 2 o T IR A 1 A K A A B S R R i B R A
A R T B I A TP T AR U2 DA 34 H #5822 (bio2 ) 5 4R AE A ( bio7 ) 22 be St flir i, 3 i
— B UESE T AT 38 H A 2 AT AR Ak R A A VA 3 B X W A S Y L Wang S8 AR, M T
K RART Tmm B ST ICEAFIE Y RBET e 1 2o WK 7 3 2B DT 390 ) 3 5L W4k e B 1 3
FLIA A3 A 4 SR T 2 2 G E AR AT BT 45 SR AL D) A Rl 56 2R, T WV 4 S 25 M 55 477
WRETE AR XU ) LN 7, AP AR BRI 3 SO AR O ST I AR K R LA T AR O
RIS & SRR 4 A b Ah), SR MR AT S 28 B AT 3k A o B 5 2 50d 245 sk AU I IE
W TF IR E ARG XIS e B8 2%, DA R 38 J 73k A B B R BB X S A 1) % T A B SCBEE
3.2 WREIE AR XA R R B

SR AR AR X B0 1 DU )1 S8 i — 2= b B B — S MRS 2 Al | 3 A% 2k 15 74 i o e L A 10 1) %
PEE LT TE T ST IR A A AF IR 1 AT B el B XA 0 B X BB T s A R R OG R Kk
e % LD B DL K DU 1 A e B a5 UGS HR O AR AT 43T XU AR R TR o A Rl
DX e 3 T DX A T AR R R e B TP B IX B = KOG L i — 2D IR T 2= i IRl KOG S AT i 3R 43 A
HUL X —IE W R LR SN A A SR A T A I A XA A A (EUR S S R R SR X A D AR
T, 2 AR I 20 0 RS AR DX P SR i AR ERAT AR AR | 3% 2 IIE B ERA 6 Bt M A8 B oA, S B VA X 4
Bt EHETACH Gui S5 AR Wang 258 AUV PR T T SRS A X AT T, ELSBIFSE 3R B R A XA
AT S N AR RS A X ARG L, A F S S TG A X R T 5t I =4, X5 Gui & AT
FEGEIRAA, T Wang 6 N PIBFTENHBE S SAEAE) R A SRAT T 7S A XA R R DU )18 h B, T &
BePE A LIRS FT e, B A 0 AY S R I Wang 45 A\ 32 B AORAS [ S ASAB G 5= T A H , 117 Gui
S5 N2 N 1987 4F 2 2012 AFSE TR BE 5 AF— B[] 5 550 A S50

AHIRGE S BRI B S5 TR AR IE A X EE H RTARASCSREE X T 12 A5 2 3k — 7 1 VA DR 55000 2 A 2 2 vl g
S 3 A B R 2 A 5 2 A R, AR 1 T A A B O EAS | 3 S A s D — T SR AT R R
BT AT BN R 007 AT (0 i TR AESS SRR MR KU T EE MY Bk, R
EHRCRAIR, F—J7 1, ST AR ANVEE 32530 A 7 V01 i H 1) 2= 5t v S Y bty | b 3R VA AR | b b 35
R WATAE R 2 A % PRET A R A A T e

WFFE AL X AN [ 38 ‘B BE R B (R SR AT AR K AR bR A 45 5 o, RARERAT AR R S ST AT s DA SO 34 b
Yoy Bt 3 R A R i, b R AR RS, AT A RS YOG R U B AT = A A AR 3 R
) R AT 55, X EZUEF A RABH s R A B S WA T M E, 52 9O S R ACRTE . B 4
NIBIFFE W, 7r 8l B X HL 32 T30 1 KRR AR S A2 T 3K 16. 7mm , SE X BE RT3 3.6m ™ | I
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A1, R AR SRR /N B A A oRAZ” RSOy At e R EERAT A Y RN 22—

BERSER AT A= T R AR ORI A AT SR AR 4R I DU B (1) PRSI £ . A2 M) P o A 155 73
0 ) 3 DX R R L DN, TSR B TR B IR el £ | AP AP S 2 A P A S AT o BRI, v Mgt 24
Mo (2) BRGNS BER M S8 T 3T R 58 FFHA B BB (E, I 5 AR S it PR il 1o B SR Wi i 3, DA D2
XERIREEATBEWAIBIN . (3) I B8 . 42 i B RAR S AT B2 PR A PR 47 R, T i B 5 0 shisk
AT, (4) Hil5E Al RFEeM FTALIE : PRI AU AT SR T, il JIRER ATl F5 22 T R R 5% R RV, RLE K
T RPTHI R B HER IR BRAVEIERR , (5) & B JR 7 ol o < MR 5 A Y A 15 A X A A B, - BELAG Joy 66 4
FEMb KRR o A R B DA S LA 28 T A (B 5 A S A X A B PR XU A A S 0 2, 42T
M, 70 2 A S PR AP R SR A R AR AR 2 5P IAR . (6) TR HARE M TS 1 JE, 45 SR AT A
A DA B, TR A RIS T B0 5 [ B3 7 S8, A ima = S IR DR TRAT B bR | T R AR BRI AR S O IR AN )
AR SEGT B  UE  B b, B O SIS AR A AR P I XU ; foe i, BT XX 28 B HAR , IR ARSI AR AE A
IS A48 T B, B P R R B i AT T B R T B IR A LASR TR A9 A 4 B B, DT 35
2P AB A2 K,

4 #ig

E 4R 1R FEAT AR A DX B B 3 L o DX AR K O B DT S 66 A R T, A WIE S 3 T i R ( MaxEnt ) 468
T ArcGIS Je R A, TSR AT I AEAE AL X I3 A1, I 25 5 B ATV A8 28 X o0 A AT 2R A AR DU A2 A0 3 Ar - 45
RFEW . ()R AUC N 0.946 , R BHLIBCRAR G 5 (2) 52 Wi EE AT ¥ A3 A DX T 4 = 22 57 3 P97 il
2 H B2 ARSI T AR K e 2 S AR R R 5 (3) BRI I A X B e R X
T E X TR 2 A A e 22 T2 e 48 RO EL IR 0k A 2 B X A fie 22 O L X (4) SRAT A9 1 53 S A 8 F
Pt AR A R R S~ 4% g 47 S TS0 gt 2 T TR AL F) S I TR A Y S RS PR T T TR O AR A
S A AP AR S0 R B SC AR WA A . A R AR R AT B IR AR ORI O T, W] DL B AT
BRI A DM A HEA T 5 BN 2 2R A SRy, HE S R AT TR LR AP R ™ M B n] 3522 K e

2% 3k ( References) :

[ 1] TIPCC. Climate change 2023 ; Synthesis report. Contribution of working groups I, II and III to the sixth assessment report of the intergovernmental
panel on climate change. Geneva, Switzerland; IPCC, 2023.

[2] QiuL, FuQ L, Jacquemyn H, Burgess K S, Cheng J J, Mo Z Q, Tang X D, Yang B Y, Tan S L. Contrasting range changes of Bergenia
( Saxifragaceae) species under future climate change in the Himalaya and Hengduan Mountains Region. Theoretical and Applied Climatology,
2024, 155(3): 1927-1939.

[3] RongST, Luo PR, Yi H, Yang X, Zhang L. H, Zeng D, Wang L. Predicting habitat suitability and adaptation strategies of an endangered
endemic species, Camellia luteoflora Li ex Chang (Ericales: Theaceae) under future climate change. Forests, 2023, 14(11) . 2177.

[ 4] Ohlemiiller R, Anderson B J, Aratjo M B, Butchart S H M, Kudma O, Ridgely R S, Thomas C D. The coincidence of climatic and species rarity ;
high risk to small-range species from climate change. Biology Letters, 2008, 4(5) : 568-572.

[5] ZhangHY, Sun P F, Zou H C, Ji X D, Wang Z Y, Liu Z. Adaptive distribution and vulnerability assessment of endangered maple species on the
Tibetan Plateau. Forests, 2024, 15(3) : 491.
W, SRt , 255, i, PURFE. SRS FY IR TR A XA AR B S5 ITAL . AR, 2023, 43(4) ¢ 1412-1425.

(7] R, M, ST, whide, BHk, 28, BTR, KFEM 2T MaxkEnt 815 O K %A B8 T 08 Bl ( Kandelia
obovata) 15 H LG 4 X IR (k. A2A52F41L, 2024, 44(1) ; 224-234.

(8] ZWAZE, BIOCE, WAk, 2k bel g a0 A A e v [ Ve B8 A DT A 2557l 2022, 42(10) : 4225-4235.
Untalan M Z G, Burgos D F M, Martinez K P. Species distribution modelling of two species endemic to the Philippines to show the applicability of
maxent. The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, 2019, XLII-4/W19: 449-454.

[10] Rhoden C M, Peterman W E, Taylor C A. Maxent-directed field surveys identify new populations of narrowly endemic habitat specialists. Peer],
2017, 5: €3632.

[11] ESUE, TLF, SR, i, G, 2%, 5T MaxEnt BTN b AR Rk 00 70 VTV 4 (0T A 20 A X I 5 3R B8 2R 2 i,
2023, 29(1) . 117-124.

[12] Gui WF, Dong WY, Wen QZ, Ran X, Cao SW, Zheng J N, Wu Y Y, Zhong H, Xue X. Redistribution of Qiongzhuea tumidinoda in southwest
China under climate change: a study from 1987 to 2012. Forests, 2024, 15(5) . 820.

http ; //www.ecologica.cn



224 BRI A R AT IR A XTI B A K SE R AT IS 11

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]
[21]
[22]

[23]
[24]

[25]
[26]
[27]

[28]

[29]
[30]
[31]

[32]
[33]
[34]
[35]
[36]

[37]
[38]

[39]

[40]
[41]

[42]

[43]
[44]
[45]
[46]
[47]
(48]
[49]
[50]

Guisan A, Zimmermann N E. Predictive habitat distribution models in ecology. Ecological Modelling, 2000, 135(2/3) . 147-186.

Vasconcelos T S, Rodriguez M A, Hawkins B A. Species distribution modelling as a macroecological tool: a case study using New World
amphibians. Ecography, 2012, 35(6) : 539-548.

Elith J, Graham C H, Anderson R P, Dudik M, Ferrier S, Guisan A, Hijmans R J, Huettmann F, Leathwick J R, Lehmann A, Li J, Lohmann L
G, Loiselle B A, Manion G, Moritz C, Nakamura M, Nakazawa Y, McC M Overton J, Townsend Peterson A, Phillips S J, Richardson K,
Scachetti-Pereira R, Schapire R E, Soberén J, Williams S, Wisz M S, Zimmermann N E. Novel methods improve prediction of species’
distributions from occurrence data. Ecography, 2006, 29(2) : 129-151.

Phillips S J, Anderson R P, Schapire R E. Maximum entropy modeling of species geographic distributions. Ecological Modelling, 2006, 190(3/
4): 231-259.

McCulloch-Jones E J, Kraaij T, Crouch N, Faulkner K T. Assessing the invasion risk of traded alien ferns using species distribution models.
NeoBiota, 2023, 87: 161-189.

Gao X X, Liu J, Huang Z H. The impact of climate change on the distribution of rare and endangered tree Firmiana kWangsiensis using the Maxent
modeling. Ecology and Evolution, 2022, 12(8) : €9165.

Rawien J, Jairam-Doerga S. Predicted Batrachochytrium dendrobatidis infection sites in Guyana, Suriname, and French Guiana using the species
distribution model maxent. PLoS One, 2022, 17(7) : e0270134.

IRER, BRETE, ThE, SRAWL, AL SR AR b I L b B AT AR XTI, A2, 2025, 45(3) ¢ 1379-1388.
B, ATALSC. 25T MaxEnt 5 AreGIS X FI/KIL EI GG A AR DRI K BB AT KA. AR5, 2020, 39(6) : 2115-2122.
Yang Y M, Wang K L, Pei S J, Hao J M. Bamboo diversity and traditional uses in Yunnan, China. Mountain Research and Development, 2004,
24(2) . 157-165.

SZESC, RIERE, THENVR, W2, TRAERL. o EATE R MO SN . AT, 2020, 18(3): 55-65, 72.

Dou P T, Dong Y R, Chen L N, Yang H Q. Modeling the potential distribution of different types of Dendrocalamus sinicus, the strongest woody
bamboo in the world, with MaxEnt model. Peer], 2022, 10. e13847.

Sk, XIS, $MIERR, EMSL. % T DOMAIN Fil NeuralEnsembles SN o [ AT 31, AR, 2011, 47(7) : 20-26.

KW, HT DEM B m L B AT 5 | A X 0t 1 7 3. o SCRMBIMI IR 42 . 230 H AR | 2022(4) « 71-74.

Yebeyen D, Nemomissa S, Hailu B T, Zewdie W, Sileshi G W, Rodriguez R L., Woldie T M. Modeling and mapping habitat suitability of highland
bamboo under climate change in Ethiopia. Forests, 2022, 13(6) . 859.

Yang G N, Liu N, Zhang X, Zhou H, Hou Y J, Wu P, Zhang X. Prediction of the potential distribution of Chimonobambusautilis ( Poaceae,
bambusoideae) in China, based on the MaxEnt model. Biodiversity Data Journal, 2024, 12. ¢126620.

WAAA o EAR 5 9 4 5 1 A0, dea Rl i, 1996.

HOCW, BOE e, WHEEER, WA, XU AT R B AT, ROl A E R BRI, 2002, 26(3) ¢ 43-47.

Wang W H, Peng S L., Shu H, Fu X, Ye X Y. Potential adaptive habitats for the narrowly distributed and rare bamboo species Chimonobambusa
tumidissinoda J. R. Xue & T. P. Yi ex Ohrnb. under future climate change in China. Ecology and Evolution, 2024, 14(9) . €70314.

HFOCI, EEARE, EikzZ, 25, HIR. KR ERIBABE SR, RAUol R4k, 2016, 44(5) : 101-103.

B, BRIER, 1A, XRAL SR A A5 AR T B TOU48 75 i [ A0 A5 A IX. BT AR 2741, 2010, 21(12) : 3063-3069.
A, R BT R RITAETT 1970s K E 2015 4G Shom EHGRAE. P EEBEEDE, 2018, 3(3): 15-22.

X2EEE, AW, BURDBL, R BT MaxEnt BEELERG0E PR IETE LI BT TE . A28, 2022, 42(10) ; 4217-4224.

Zeng Q, Zhang Y M, Sun G Q, Duo H R, Wen L, Lei G C. Using species distribution model to estimate the wintering population size of the
endangered scaly-sided merganser in China. PLoS One, 2015, 10(2) : e0117307.

Fizd, WNK, 5, HRY, BR3K. ROC ML I ETF M AMRYF 3 AAE R . AW 2 HEE, 2007, 15(4) @ 365-372.
R, T, R, BT, U, ARZLAE. T MAXENT B2} RS 38 S A 35058 B AT ——LAFLR R O Bl A= 2523,
2016, 36(12) ; 3758-3764.

Takano K T, Hibino K, Numata A, Oguro M, Aiba M, Shiogama H, Takayabu I, Nakashizuka T. Detecting latitudinal and altitudinal expansion of
invasive bamboo Phyllostachys edulis and Phyllostachys bambusoides ( Poaceae) in Japan to project potential habitats under 1.5°C-4.0°C global
warming. Ecology and Evolution, 2017, 7(23) . 9848-9859.

WSO, ST TEME R AR KR E ML BFFE D] ALt o EMOlREFFEBE, 2006.

DuBY, Wang Z Q, Li X Y, Zhang X, Wang X T, Zhang D Y. Adaptation of tree species in the greater khingan range under climate change:
ecological strategy differences between Larix gmelinit and Quercus mongolica. Forests, 2024, 15(2) ; 283.

BB, WOLEL, fR/NR, X4, Bl R JETF MaxEnt BB TR R SR AR RS 5T 930X & ( Michelia martinii ) WS AE HU B 537
HERERNIFEZR, 2023, 39(10) ; 1277-1287.

PR, JEB, PMESR, SR LR BE R s B 73 A4 SRy S H S R RORS BE A8 AL AL AR AR 2AAI, 2023, 43(24) : 10320-10333.
Bjn. RUER LR BRI SR, 2017, 1-3.

BEs i, Hylalk:. RIE PRI AR ZRE . FTRMIEATIE () JATR. ST, 1980(2) :33-38.

FOCIH FURILSEAT G T BT . AT2EmE5E, 1997(2) : 33-38.

HOCIH. RO EL AT A SR T P B MOl A2 4 #2020, 4(2) :1-4.

R BEAL . P E S AT IR A AR VR A 2 S BRI, 1988(01) :51-56.

FOCIH, e, WS, SRR, XUEHE. SRS SRR AR AT, B R R BRI, 2001, 25(6) : 30-32.

WAGBT, SESCUN, B, RERE, JAT, BUNAK, W, ROGE. ST BRI SO AT b A e R A .t BT
2022, 20(2) . 23-28.

http ; //www.ecologica.cn



