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Abstract: Ecological degradation is a critical problem faced by every country in the world. The study of restoration of
degraded ecosystem has been recently considered as one of scientific issues and public focuses because drastic ecological
degradation results in huge economic and ecological loss. Huangguliang small watershed of Lanxian County, located in the
northwest of Shanxi province, is one of the most typical ecological frangible areas on the Loess Plateau in North China.
Based on the field investigation, two-way indicator species analysis ( TWINSPAN) and detrended correspondence analysis
(DCA) were applied to the analysis of ecological relationships among artificial vegetation communities in Huangguliang
small watershed. It was showed that; (1) One hundred-two samples located in different altitudes and aspects were
classified into twelve associations by TWINSPAN and their characteristics, including distribution of dominant species and

relationshaip with environmental factors, were described respectively. All results were confirmed by the two-dimensional
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ordination diagram of DCA. (2) The environmental variables, such as soil moisture, altitude, aspect and succession time
were the major environmental factors in affecting the change and distribution of the communities. The results of DCA
ordination showed that the artificial associations have their difference distribution along environmental gradient. The first two
axes of DCA reflect the gradient of soil moisture, altitude, aspect and succession time of the communities. (3 ) The
distribution patterns of dominant species were highly similar to that of the communities. With the decrease of the altitude,
the association of Pinus tabulaeformis, Hippophae rhamnoides and Carex lanceolata were gradually taking place by the
association of Caragana korshinskii, Carex lanceolata and Artemisia capillaris, which showed that community distribution
patterns were coordinating to the zonal vegetation distribution patterns due to the decrease of elevation and soil moisture.
(4) The difference of species diversity of community has main closely correlation to soil moisture, altitude, aspect and
succession time, meanwhile, also has closely correlation to the habitat. Species diversity of the artificial vegetation in semi-
sunny slope, semi-shadow slope, shadow slope and higher altitude area with better water supply, was much richer than that
in sunny slope and lower altitude area. Meanwhile, species diversity plays an important role in the development and
distribution of the artificial vegetation communities. (5) Species types and their plant pattern have an obvious interruption
effect to the succession of artificial vegetation communities in Huangguliang small watershed. The restoration effects of
mixed forest, such as Populus simonii + Pinus tabulaeformis, Pinus tabulaeformis + Larix principis-rupprechtii-Hippophae
rhamnoides , Pinus tabulaeformis-Caragana korshinskii, Pinus tabulaeformis-Hippophae rhamnoides, etc. are much better
than that of Caragana korshinskii pure forest. And human interruption could accelerate the process of succession, which has
validated the previous researchers’ opinions. Moreover, Larix principis-rupprechiii is fit for growing in semi-sunny, semi-
shadow slope, shadow slope at higher altitude. Populus simonii is fit for growing in valley and semi-sunny and semi-shadow
slope at lower altitude, while Pinus tabulaeformis, Hippophae rhamnoides and Caragana korshinskii with strong ecological
adaptability are fit for growing in any of altitude and aspect in Huangguliang small watershed. (6) The course of artificial
vegetation community succession in Huangguliang small watershed follows the succession law of local zonal vegetation. With
the community succession, the wild plants have continuously invaded and the canopy densities of Pinus tabulaeformis, Larix
principis-rupprechtii and Populus simonii etc. forests have increased. While the shrubs of Hippophae rhamnoides and
Caragana korshinskii have gradually degenerated. The forests of Pinus tabulaeformis, Larix principis-rupprechtii and Populus
simonii etc. have occurred deadwoods, which are the results of self-thinning. So the effective forest management is urgently

needed.

Key Words: Huangguliang small watershed; artificial vegetation; analysis of ecological relationships; TWINSPAN
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o, BT O P AL BRI Y B B R 40 R X R R WA 75 2 B 5 3R 38 26 R AMT L 2R ST 3B R
G E AR 43 LA T M A 0 B R R 4345 SRR, (B 7 vk BT ZE /I R AN AR W A Sk A A R o i 5 P
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il EER 2R, B E L R BARKHRX 2 —, 2531 20a FEAIGHE, MRS RSB E . xHx
NRIBA T TR RSN, B HEE SR ETH, B A MERASX R HEE LR/
VIR B B A A K B BENS S, B H DX E AP i RIRE" . ARSCRBHE M
HEP SRS T B, N BB/ NRIRA THEYIEE AR KRR AR, BR HEE LR R 5
S5RBEFZRMAR LR, A RDFIBEG AR E AR E 6 SR AR AR R E R R A
i
1 WHERXER

BT/ NREA T I TG4 Y g R B B AL 3km AL, RN B AT 38°17/57. 3" ~38°19'26. 8"N, 111°
40'01.8" ~111°41'17.4"E Z 8], B ¥ + & R A K % + R B AE X, ¥k 1200 ~ 1350m 2 &), & i 38 i AR
9.5km’, HENHIE L. BMRRE R TERBUENEER , EEHEREW, L FTEL TR, FEXRG6.7C,
1 B33 -8C 7 BH33E 22°C , Ak = < 36. 1°C , RImEHRARRIR -29C . FHRERM & 504mm, FHEE
HTET ~9 A, HEBTER 62.5% , FHFEEEEE 1790mm ,4E3 H B} %k 2865. 9h, H AL 65% ,4F
ES AR 152, 1k)/em’, ToFER 130d, =10°C FH 2748. 6°C, EH XU 2. 2m/s, /DR IBAEIG AT M T i,
WEYEE, TTRA N BT, K LR E, +IFAE F % 9600t/ km® L |, 1988 4L i 20a
HESIRH, /MR A THEE SR 2 71% , HEEFMEH T A E 1000vkm’, K + Hik AT, B
RINE Bk, BEMR/NRRESAE SR,
2 WRAE
2.1 Bkt

2RISR 1200 ~ 1350m Z 8], 5k F RABURE 7 I, RIS IR = E 2 A IR B TR B
10m x 10m FFARBER 83 4~,5m x 5Sm EARBER 19 4>, 31 102 MEEE . BT REICRMHNEEECHE.
TP 2 FR B R TR R RS B 180 Jore Oy B 73 8 3R = B B I S R
F M P LR E 0 ~ 10em L 2H RF I i L HE2) 20g, BB R RE R AT HAKEE,
B3 ATNELIEASSE, 102 MEFIEF 98 MEYFI(FR 1) ,155] 98 x 102 MBI

£1 EHPIREATHEER 98 MEWFHRE RS KR 10-2]
Table 1 98 species and their ecotypes of artificial vegetation in Huangguliang small watershed, Shanxil'®~%!!

Fs  #a EBRE  FE ML AR
No. Specific name Ecotype No. Specific name Ecotype
1 HIEERETE Clematis intricata MX 50 2 EEWNE Thalictrum forniculaceum MX
2 B2 Phragmites communis H 51 HiBE)K Cynanchum thesioides X
3 /N3 Dendranthema chanetii M 52 Yekt 1342 Thermopsis lanceolata MX
4 F%E Artemisia gmelinii MX 53 TEEWE Oxytropic hirta XM
5 4 )8 Cynanchum auriculatum M 54 ¥EE Antemisia scoparia XM
6 MRS Rhaponticum uniflorum MX 55 JE3E Salsola collina XM
7 /R FE N {46 Heteropappus altaicus X 56 IIFEF3ESE Ixeris chinensis MX
8 AT Viola philippica M 57 S Patrinia heterophylla MX
9 E B Sonchus oleraceus M 58 &HF 22 Dracocephalum moldavica M
10 HE¥3 Dendranthema lavandulaefolium M 59 W& Suaeda glauca X
11 B ESE Hemerocallis citrina M 60 E3K3E Vicia unijuga M
12 BARZERESE Potentilla supina MX 61 WIEE Oxytropis racemosa X
13 Y5 & Rubia cordifolia M 62 BRAEAE Primula maximowiczii M
14 & Artemisia lavandulaefolia XM 63 K&+ Stipa grandis X
15 B4k Allium ramosum M 64 BESTFE Cleistogenes squarrosa MX
16 K O4¥ Oxytropic gueldenstaedtioides MX 65 38 Artemisia giraldii XM
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gx
e e AERT BB RA e
No. Specific name Ecotype No. Specific name Ecotype

17 WA Taraxacum mongolicum M 66 FIBitE Calystegia hederacea M
18 YeBRE Elymus dahuricus MX 67 BIE Aneurolepidium dasystachys XM
19 H#8TEE Roegneria kamoji MX 68 B R Astragalus adsurgens MX
20 KIRE Leontopodium leontopodioid XM 69 R Chloris virgata M
21 BBRE Artemisia capillaris MX 70 KZH Plantago major HM
22 ZEHij Plantago asiatica M 71 &EMBEE Setaria glauca M
23 IR Digitaria sanguinalis M 72 35 Hierochloe odorata M
24 /NERETE Bidens parciflora M 73 HBOR Poa annua X
25 JRBEVKE Agropyron cristantum XM 74 Hitly Sanguisorba officinalis MX
26 AT Lepidium apetalum M 75 L8 T 5eE Pedicularis striata M
27 Hu%5 Euphorbia humifusa M 76 BHTE Medicago falcata XM
28 HIEE Artemisia annua M 77 b is &8 Scabiosa tschiliensis XM
29 MERRTE Cleistogens caespitosa MX 78 EHTE Medicago sativa M
30 /NRIJLSE Cirsium setosum XM 79 SHBURTEAE Anemone obtusiloba M
31 H 3L E Scutellaria scodifolia M 80 WEEAE Inula japonica M
32 BB Vicia sepium M 81 R4 Delphinium grandiflorum XM
33 1585 Leonurus artemisia M 82 JLE& 8 Bupleurum chinense M
34 TR ZEBE3E Potentilla bifurca MX 83 /MM R Rhodiola dumulosa X
35 $k3)-3% Aquilegia viridiflora XM 84 B3 Dendranthema indicum M
36 ZEE Geranium wifordii M 85 WEWAF Lespedeza daurica MX
37 KT E Leibnitzia anandria M 86 ¥ 245878 ), Caragana korshinskii XM
38 JREFFE Chenopodium glaucum M 87 Yk Hippophae rhamnoides MX
39 W8 Artemisia anethifolia XM-Ha 88 ZALWIBTF Lespedeza bicolor XM
40 £ Ranunculus japonicus M 89 KL Periploca sepium XM
41 TBRE Setaria viridis M 90 AT Lycium chinense M
42 478 Incarvillea sinensis M 91 Wit Ulmus pumila M
43 HE Rehmannia glutinosa M 92 HALFE MM Larix principis — rupprechtii M
44 Y&k )Lt Erodium stephanianum M 93 53N Pinus tabulaeformis M
45 595 E Equisetum ramosissimum M 94 /N4 Populus simonii M
46 MBS Artemisia tanacetifolia XM 95 B¥E Ailanthus altissima M
47 EH A EZ Saussurea amara MX 96 RIBR Robinia pseudoacacia M
48 TSR 3E Iveris sonchifolia M 97 M) Salix babylonica M
49 WEEME Thalictrum petaloideum XM 98 WA Armeniaca sibirica M

Mrpa; XM B, MX 84, X 24; HiE4; Ha £ M Mesophyte; XM Xero-mesophyte; MX Meso-xerophyte; X Xerophyte; H
Hygrophyte; Ha Halophyte

3.2 FHOKAWIE

T (105 £2) C JsE B4y, Brma B8RSR B7E T R EFRE, R E 0. 0lg,
BFES  MEART, BETOWME (105 £2) CHMAEPALE 12h, BUl, S5, A TRBTRIEER(Y
% 30min) , ST EPFRE . B—HERT BB SRR HET 3 EAIIE . KR AR N

. BTHEARIRER() -BTREARLRER ()
TR = ema R thRR () - TR R (s

3.3 HdEatr
DIBEH (V) P RIATR KB Y SHBEE R AR ERETEARRY:
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IV(FFAR) = (HXTEE + MXHEEE + MXTHE ) /300
XTI = (CE—Fp R MRS 2 FE-MEESD) %100
FXTERE = (R—FHEERZ M/ 2T EmAZA) x 100
XTI = (RS 2 EREZ M) x100
FEARMEARME YR EEBETEALA:
IV(FEE) = (XIS E + X E) /200
MR = (E—FHEE/ 2F M= EZA) x100
TR = (R 5/ 2R TR B Z ) x100
R 38 78 24T (TWINSPAN ) FBR 3T B 7047 ( DCA ) Xif 2 8% B2 /NS TS 178 & 7325/
HEFP M0 o PR 7 1k 200 5 150 5 388 2k TWINSPAN F CANOCO SERiHE ™ . SAMREN th M 7h Z e
Ff Shannon-Weiner %0312 .

H =- 2 (P,InP,)
X H AR T (BE) KR SRR 5 S VI8, PO | NEZE L TG UM EREZ MH
Heil o
4 EHRSH

4.1 TWINSPAN 432k

TWINSPAN 4548 43254 2 % B/NRUR 102 MR RIS A 19 ME(E) BEEERESEL, BREKH
H3F N 12 8% RIECR R 7 AR RS, 12 N BIRE 12 MEEA. B 1R
MR BT R 12 AT HFS, T HRET SENGR . HP“0"RAR—KRISREHN—1 4,17 3%
AA—NH, EELEDRMEF S, AAURMESENGER, EEDROPFRAEY LR KT,
=" RARAFE, X—EERE RN EEIESE, LIRS KE B EREEMATHERE
EFRMB R, EENZENA, TIEE/KEZ WD I i L3 e 3 I RO A N DA
FAFRBYEE , SRMKNER W E VI T Y SIEERXR, 5 T EHH R 12 M3
AEEIRI BB, 7K TWINSPAN 2R RARPRIEIR R (B 2) B N REREB—2HWHTH,D K
FKIE,D, Dy, -, DsAFHIAHL, 2, -, SRKG. TREPHERFAE—HELBFIHETHNFS, I,
I, -, X145 12 P A TAEWREARE, 12 MEARE R H T BTN

I JAR-VP - B BE M\ (Ass. Pinus tabulaeformis-Hippophae rthamnoides-Elymus dahuricus) ZEENETE
¥ 75.78.53.5.9.,10,11,13,17,1.2.3 414, 5375 T ¥4k 1325 ~ 1350m Fy 2 56k S2 AL 3 A SR 39 T0OHK , 3% e AL
ZR5° ~IEJL, BN 15 ~0° , AR H BN 85% ~98% M PK E mHIE] 15 ~ 18a, IZAF T BRIBA Y i
PA IR VDB AP RS LS BEE RS R B MR IR, W AA U e O B ML R , NI TR AL,
A N EEIRT T RS E BEE S RBEAMBA, Uk eI, N TR A
YIReTE 5 I AR HE . B TRAEE R, hAA ARIbLIE I AASE HH BURSA FERR B, X H AR MBI 45 R o

0 JipA-VE-B 358\ (Ass.  Pinus tabulaeformis-Hippophae rhamnoides-Artemisia lavandulaefolia) 1Z%#E
IEFERTT 39,46 .64, 434 T-#1K 1250 ~ 1300m i) 2G5 VG LA ALY, 3w JLvE 20° ~ 1EJL, JEH 10 ~
0°, BN 50% ~80% ,fHBIKE T IH] 14 ~ 16a, ZHE LIS SEAE Vb4 Y00 BT A 1 40 87 358 I 2
b, R AT RERXG L E RS PTR B MEAL e R S ,

I yhfs + 4Bdbi& - PA-V0 -3 D B B P\ (Ass. Pinus tabulaeformis + Larix principis-rupprechtii-Hippophae
rhamnoides-Elymus dahuricus) ZEEMNEHERS 8.19.22.27.28.29.30.,40.47.72.80, 437 15 TR 1290 ~
1330m B 2EERARILBFNILSE, B JLAR 20° ~ EJL, JHE R 15 ~0°, BB HE R 70% ~90% , 5 Pk it
] 14 ~16a, ZAFAALIRRIBE YL ALy AL U ORI B AR L T B O DU 3R, R AR B /N4
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FEAARE L R BBCT AT B PTRBAEEE RE R AR MERTES, R N IR MK,
PR BB, R YR SRR, BREEREXE MERES, b TRESE, Wi EIE A%
PR FERRBEA

IV 3 #-Fr & 58 %8 )L + U -3k o 55 8% A\ ( Ass. Pinus tabulaeformis-Caragana korshinskii + Hippophae
rhamnoides-Elymus dahuricus) ZEENEIEFES 6.7.18.20.25.26.49 .58.70.73.74.77.81.82.85.87, 5+ % F
11K 1270 ~1350m fy 2 ETRARPEAALIE, bR 20° ~ 1B, 38R 30 ~0°, R BN 75% ~98% , MK
EBJI] 15 ~16a, ZEEALIRIBE YA AR08 L Y BRANET A A Wi A R, R AT R
R A B 3 RS B R ST RBEAEE IER TS, MERERT M RES, DB A
ARG L BWTHR AL , MHA H BAS R SEAR TR

V A-Fr RS L-RE T E B\ (Ass.  Pinus tabulaeformis-Caragana korshinskii-Roegneria kamoji)  Z%EE
NEFERES 31.33.34 .42 43,48 .50.,56.,59 .61 .62 .84, 4345 TR 1260 ~ 1300m ) B4RV RS, K MBS A
10 ~0°, B BEH 20 ~0°, B R 55% ~75% NEBIRE BT ] 12 ~ 15a, ZAEA LRI YA 7 R85 L
MEFEMYREE R LT, FEAEM NIRRT T W RS I IE PR AEES, FEERE
BB, RAE N8 M I T EARRA, AP Z B HTE

VI i #5-V0 - B + S B\ (Ass. Pinus tabulaeformis-Hippophae rhamnoides-Elymus dahuricus-
Artemisia gmelinii) ZEENEIERS 32.35.36.37.44 .60.71.83, 43775 TR 1260 ~ 1300m {4 B4R A LI
AL, B LR 15 ~0°, 3 F R 25 ~0° , FEAR TR E N 45% ~90% FHBWRE AR 12 ~ 15a, ZRFALIF L
TS B B A B I L8R, BEERE R R , /N T SRR L SR T A
HESE JEEE P RBAERFEAR R, B AR B ZE B

VI #7448 08 JL-HEmEE + B RS BEM\ (Ass. Caragana korshinskii-Elymus dahuricus + Artemisia capillaris) ;1%
RENERER TS 54.63.,101 66,7679 , 70 70 TR 1200 ~ 1280m Fy S 4% 2 75 B 35 RT3, S ] B 15° ~ IE T,
BERER 45 ~10° , AR TZE N 45% ~T75% JAHIRE R O ~ 128, BEFA LR IBHE YT R M3 LA EF A
VI B R O R, BEE TR TR, i N DB IRCT I B B R BT R EEIE A
WRA AR Z BB

VIl /N 47 - 2R -3 R EL FE P\ ( Ass.  Populus simonii-Lespedeza daurica-Elymus dahuricus ) : iZZEENETE
HET5 94 .96 .45 .57 .65 .67 .68 .69.100.,102 , 735 F#4K 1200 ~ 1290m ) 2L R EGIMNE A, WM B & 10° ~ 1E
B BEN 35 ~0°, AR TR R 45% ~90% FHGIKERE 9 ~ 12a, B LIRIBE Y/ EF Y
MBART BRI S, BEEREVE R, MR A A0 L S PTR R AEEE B OE  H S AR
FRMBEA, AR ZEER M, BT AN RENETEE, M SEES PR 80T rEE.

X /NH4g + - Z A T-HE B B (Ass. Populus simonii + Pinus tabulaeformis-Lespedeza daurica-
Artemisia gmelinii) ZEENEIERS 15.38.41.51.52, 4345 T¥EIK 1280 ~ 1330m ) 2L R AR B ARG 3, 3%
AR 45° ~ IEF, P EH 30 ~ 15° , AR HRE R 40% ~90% ,FBIREIE 7 ~9a, ZERFALIFIZHE Y/t
Y B A YN B S ISR, BEE B TR , AT A0 B R SRR . B3 B
RWE 8 HXEFEANMBEA AW Z e,

X THAA-FE RS LB BE M ( Ass. Pinus tabulaeformis-Caragana korshinskii-Elymus dahuricus) : iZHE A
HHEHT 21.23.24.55.86, 015 T-H4K 1280 ~ 1320m B 2 5RACIE, e JLvG 15 ~ 1EJb, A 15° ~5°, 8
MBHEE N 60% ~85% ,JAWIRE BT 7 ~9a, ZRFILLFRIL AL YT AR A7 4540 X8 ) LA B A2 A8 M) B0 Ay 10
A, FEERREE , /D L0 S Z R T AT RS PR B E R RS AR A AR Z
BB,

XI i + A& -1 - H 3 B B\ (Ass.  Pinus tabulaeformis + Larix principis-rupprechtii-Hippophae
rhamnoides-Artemisia gmelinii) ZEEMNEIFERS 88.89.90.91.92.93.99 .95 .98 .97, 74 TR 1200 ~ 1230m
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28 28 4 00000
29 29 ———— 3222—————3334—-2443—43-3—242—2—-3—3 3— 00000
64 64 4 4 44 00000
69 69 2 00000
16 16 12— 3—-11 00001
20 20 21-222-22- 222233 33222 3-22—3-2—4 2 32-2 3 1-2-1 00001
63 63 4 00001
73 73 -3 3 00001
5 5 44**4444*444*4*“ 4—44—4 3 00010
11 11 4 00010
13 13 —323232334—2 3 4 4 00010
25 25 4 4 00010
33 33 ———3333 3 00010
35 35 —2 00010
38 38 2 00010
40 40 2 00010
49 49 3 00019
72 72 3 2 4 00010
91 91 —4-444—3 4 4 000190
97 97 444 00010
1 1 —243243—3—3-3 4————2-2 4—4 3-2 00011
6 6 —2-442224122-4—4—4 3 1 2 22—2 00011
22 22 ——2212-—2-31-2-2 1 2 2—3 2——223 1 1 00011
57 57 4 1 00100
59 59 4 4—444 3 3 00100
67 67 444 4 00100
95 95 4 00100
9 9 —2——12221222222—23——232-3233343232—2223—~ 3***2 2—1-13442—-32—22—2. 24—2 1111111—3-1 00101
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87 87 44-44444444—44—444-444444444—4— 444 44444444 4—4 4 4444—4— 0011
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4 4 ——444-344—444—A444444— 44**444444 44444 4—4-4—-4444—44——44——4444—————444—44— 4444432**444434444442* 01010
7 7 3-44-2-34434-34—4433-44—44 —4——4434444433444—3444——4—4434444434—-34—433 4—33-2444— 01010
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Fig. 1 Two-way table of species and quadrats classification produce by TWINSPAN of 102 quadrats in Huangguliang small watershed, Shanxi
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Fig. 2 Dendrogram of the TWINSPAN classification of 102 quadrats in Huangguliang small watershed, Shanxi
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Fig. 3 Two-dimensional DCA ordination diagram of 102 quadrats in Huangguliang small watershed, Shanxi

I, 0, m, - , XII represent 12 associations of artificial vegetation produced by TWINSPAN
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TR AR S LA LR SR, (50 T IR B R B B 33 L B SRF R 3E T , 3k o5 B , B AR I R
KL , N TAHYREE 1) P AR DA O 1) RO T B , 3 v 0 SRR PR ST n , R BR TR MR AR AR 3
RUTF itk AETFHAIEA TEYBEOES R XS0 —SRIETKEEEXT ARG R
FHUAT LU RS AR , 1B R AR B, B T LA ™ o M BT AT I, DCA 45— =
HSFE TR R, N TAYBE R B3I LUK 8 FHREFEE TR 4™ 2, 5
B DCA HEFFBUF IR B T 2R N THYIRERET KR

®2 EEREE 12 M ATEDHELANTRSKENYH S HE
Table 2 Soil moisture and species diversity of 12 associations of artificial vegetation in Huangguliang small watershed , Shanxi

FEREFS

. I I m v A VI VI I KX X XI X1
Community number
E=3
B 84.50 65.33 75.73 86.19 59.17 82.13 65.00 62.50 60.40 70.40 72.10 43.50
Average coverage (% )
:l:i%ﬂ(ﬁﬁi 10.331 10.314 9.226 9.034 9.643 9.263 6.790 9.087 8.195 9.198 10.733 8.713
Soil moisture (% )
BTR-BAEEH

2.198 1.778 2.077 1.927 1.796 1.776 1.732 1.853 1.938 1.969 2.160 1.747

Shannon-Weiner index H’

FIHEEKEHN O ~10em K EKEBREBME  Soil moisture is the average from 0 ~ 10cm soil moisture

4.3 BEHYMZHE

2 Shannon-Weiner 3880 HH B H 7 YIRS HMEIE R B, 102 MR YIF S HEIERH' S
DCA 55— . HHRYRH AL ELAEIE (1 4) , 1w [ 1B B R /N e o Rk B /DN, B BB K, b 20 o 1l
o MNEHITLIEH, Yip 25 DCA 55—  —HE R BRMR KR, WAEIA N TR L BEE+
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