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Appendix. 1: Table showing the soil

Chomtheng district

pH Organic Phosphorous | Potassium | Sand(%) Silt(%) Clay(%)
matter( %) | (ppm) {ppm)

5+ 03 04 +38 71 1-29 283 4+ 177 | 53.8+ 27 29.1+ 3.3 171 £ 3.0

Source: Chomihong District office, 1002

property of cabbage fields in the highlands of

Appendix.2 Table showing the water quality parameters measured in different seasons
in different sampling sites.

Month

site | % DO | pH alkali | velocity | NO PO, NH; | conduct | depth
saturati | (mg nity | (m/sec | ( mgm | cmgm ivity (cm)
on A} (mg/D) ‘ ps/cm
March 1 80 6.1 707 17 32 20 d B 25 10.3
“ 2 97 73 (719 10 33 1 A 00 26 14.4
“ 3 95 08 |69 11 42 3 A .05 33 18.8
“ 4 92 69 |68 12 .52 A 11 05 33 16.0
¢ 5 95 64 |68 11 .53 B .16 00 33 173
June 1 75 63 |[8.14 17 A2 1.6 26 37 41 20.
- 2 82 7.1 6.96 14 44 .6 19 23 40 30
“ 3 85 66 |82 8 .60 ¥ 32 45 36 25
“ 4 92 72 | 737 11 ..68 3 20 44 35 28
“ 5 80 63 | 7.31 11 66 - g 28 .42 39 25
Nov 1 106 92 721 12 .29 3 09 .82 29 18
“ 2 106 90 | 71 i7 30 ¥ 16 .75 29 15
“ 3 100 88 {715 12 .48 9 8 1.01 28 19
“ 4 103 83 719 15 .50 1.6 A 94 28 18
“ 5 103 89 | 715 14 .56 26 1 9 28

81




Appendix 3 output from factorial analysis using physico- chemical parameters of water
quality m stream A

Initial Statistica;

Variable Communality

*  Factor Eigenvalue Pct of Var Cum Pct
* i

DEPTH 1.00000 + 1 5.14002 51.4 51.4
VELOCITY 1.60000 * 2 2.45439 24.5 75.9
0.0 1.00000 * 3 1.54943 15.5 1.4
PERSAT 1.00000 * 4 .14112 7.4 98.8
PH 1.00000 + 5 .11504 1.2 100.0
NITRATE 1.00000 ~* 6 .00000 .0 1046.0
PHOSPHAT 1.00000 +* 7 .00000 .0 100.0
BMMONIA 1.000Q0 * 8 .00000 0 i00.0
ALKALINI : 1.00000 Y L0000 o] 100.0
CD 1.00000 + 10 .00000 0 100.0
PC exXtracted 3 factors.-
Factor Matrix:

Factor 1 Factor 2 Factor 3
PHOSPHAT .94889 .255%78 04962
cDh .91308 .18104 .34390
VELOCITY .89238 -.24041 .37453
NITRATE .82504 .52417 -.17880
DEPTH .69691 -.11597 .6821%5
FH 67897 .29164 ~-. 42880
AMMONIA ~.00038 .97537 -.10134
D.0O -.59118 .714407 . 305854
PERSAT -.6215¢ -62487 .4471%

PC analysis for water quality paramsters in stream A

Final Statistics:

Variable Communality * Factor Eigenvalue Bct of Var Cum Pct
* R
DEPTH .96446 1 5.14002 51.4 51.4
VELOCITY .99442 0+ 2 2.4543%9 24.5 75.9
D.O .99649 + 3 1.54943 15.5 91.4
PERSAT L9767
PH .72693 +
NITRATE .88741 >
PHOSPHAT .96827 =*
BAMMONIA .96163 *
ALKALINT 57872 *
CD .9847¢  *




Appendix 4: Output from factoria; analysis using physico-chemical parameters of water

quality in stream B '
Initial Statistics:

Variable Commmnality

*  Factor Eigenvalue Pct of Var Cum Fct
*
ALKALINIT 1.06000 +# 1 6.12841 61.3 61.3
AMMONTA 1.00000 + Z 2.49684 25.0 86.3
CD 1.00000 ~* 3 .64549 6.5 92.7
D.O 1.00000 = 4q -44994 1.5 97.%
DEPTH 1.00000 = 5 -12916 1.3 98.5
NITRATE 1.00000 = € .065¢e8 .7 98.2
PERSAT 1.00000 =~ 7 .05768 .6 99.7
Fi 1.00000 *# 3 .02660 .3 100.0
PHOSPHAT 1.00000 +# 9 000800 .0 100.0
VELOCITY 1.00000 * 10 .00000 .0 100.0
PC extracted 2 factors.
Factor Matrix:
Factor 1 Factor 2
PERSAT -.97077 077719
€D .95749 -.062324
PHOSFHAT .50040 .39778
ALKALINI ~. 87514 .08698
VELOCITY .B6E38 27325
D.C -.76824 .51200
NITRATE -.62648 .56176
AMMONTA -.5484¢% -891141
PH -52851 .75230
DEPTH -61296 -G6663
Final Statistics:
Varisable Communality * Factor  Eigenvalue Pct of Var  Cum Pct
*
ALKALINI .77343 * 1 6.12841 61.3 61.3
AMMONTA 95922 « 2 2.49684 25.0 86.3
CD 92068 *
D.O .85234  *
DEPTH .82011 *
NITRATE .70805 *
PERSAT .94845  +
PH .84528 *
PHOSPHAT .96894 *
*

VELOCITY .82874




Appendix § Table showing the

two stream sediment

% recovery for organochlorine pesticde analysis in the

% recovery $D
B-ucu 138 7.18
HCH 41.6 20.6
Y-HCH 157 115
Hoptachi;)r 105 5.6
Hept. Epoxide 119 12.6
o,p -DDE 165 359
p.p’-DDE 77.6 20.4
Dieldrin 185.5 318
p.p -DDD 157.57 42
o,p -DDT 06.8 256
pp -DDT 84.4 58

Appendix 6 Textural analysis for the stream sediment samples

’?ample name %COrganic % sand %o silt % clay Texture
matter
Stream A 0.04 38.94 8.5 2.16 sand
Stream B 1.05 85.84 1.16 85 sand




Appendix. 7: Cluster analysis using benthic community. The dendrogram shows the

formation of two distinct groupings at high significant level

ARTHERICIDAE
TAEHIORPTERYGIDAE
AMETROPODIDAE
PTERONRRCYIDRE

GROU? 1

SERICOSTOMATIDAE
TIPULIDA

HYDROPT XLIDAE
LEETIDAE
CRENIDAE
THRANTDAE
CHIRONOMIDAE
GONMPHIDAE

CALOPTERYGIIDAE
HERRRIDAE
OLIGOCHEARTA
COERAGRTIONIDAE
EIMIDAE

PELTOPERLIDAE
PLARRRIA
HYDROCPHILIDAE
GERAIDAE
ODONTOCER TDAE
HEMOURIDAE
RESHHIDAE
POLYCENTROPODIDAE
MEGALOPTERA
DPERYCEHIDAE
CORYXIDAE
HREOPHFEMERIDAE
CRYBOMEL IDAE
ERFNMERELITDAE

PHILOPOTHMIDAE
EMRIDIDAE
‘EPHYDRIDAE
PERLIDAE
GLOSEOMAT TRAR
HELIODIDAEZ
EPHEMERIDAE

SYRPHIDAE
- HELICOPSYCEIDEE
BIMULIIDAE
CORDULOGASTRIDAE .

_ 1

. |
—_— ]

GHOoUP 11




Resc

—

AZ J1 F2 M2 H1 NI N4 NS 33 J4 A4 AS A3 J5

€
91123_UDﬂ0ﬂ020ﬂDﬂﬁ1061U8520‘.920003111010059«00000 23260“9050001“

Q ~
] O
DoDroDOwYRKETDEMNENMaNm zoum2B222?000010u83473111001915061100121003020050240 THODOSRR

m
L] - b
ﬂ11300611200U9001012915012342013011000"0ﬂﬂ°9105322B4.1207002022505182610021978333 coReoNo

W
wn o i 0 M -
ﬂﬂ0101‘.127112121290101311333200010010011000000”3750200"_.lﬂ05020200612013000060322 ‘.lnﬂﬂﬂzn

[} ol N o
1099000000000!000101026000@0100405000D222312217225131000001620101005100820028302838000000

o o Lodi s N U N
06010Bolﬂﬂ40004100000‘2“21‘02100UUDﬂ9000ﬂ006ﬂ18111ﬂ10D2100103Bgﬂﬂlﬂ1110“0“0‘.514331395007“

9
o ~ o e~ orm -

UUOﬂﬂ0DﬂﬂDD30.4.01ﬂﬂﬂﬂﬂ1__.c0002230020Dml0D300000001010053000007010‘2“ﬂ211‘.028“042935011000598

PANOL0ODARIRONHORONM

T 4 T ]

1 37
137 83

[ ]

5

901901009000200UﬂﬂoﬂlzU_bDu0D0ﬂﬂﬂDﬂﬂ1_0ﬂﬂﬂn0100701305000100302110ZniaﬂﬂﬂoaﬂluglaﬂﬂwUBﬂuno

GﬂUnuﬂuﬂunDuuuunnnonnasnnnnzuUUﬂ000002030000000!2200121“00000304200340003003100003531100 ]

o -

ﬂnuﬂDUﬂﬂUﬂDODnunuuDno032Bn052003U0000000050000002000501000‘0302020000503000ﬁ 00200“30059910
@

Ll
ﬂﬂﬂﬂﬂnoﬂﬂﬂﬂﬂooonﬂ1Uﬂ_.r10“07510BOnﬂaﬂﬂﬂﬂuﬂﬂlgﬂoﬂlﬂﬂﬂﬂﬂlﬂuuonugﬂnoonulﬂﬂooun uinﬂauﬁonﬂﬂnﬂﬁu

g
5

ﬂ000ﬂDﬂﬁﬂﬂﬂﬂﬂ003000005000135200100000‘noo006U0nuBﬂ0041003000039800010005300 n0500420111153
(o]

=]

0
(1}
0
o
0
o
)
(1}
0
Q
0
a
o
0
]
o
[
i
0
0
1
1
2
4
13
bt}
:
a
o
o
i
]
1]
1}
1
a
0
[}
[1}
a
1
a
3
1]
!]
0
3
4]
2
1]
¢
0
1]
0
o
2
0
5
1
a
0
2
3
0
o
1]
1
0
0
1]
L]
L1}
2
0
a
13
k3
1]
5
o
2]
o
2

DAR
DAR

PIDOSTOMAYIDAE
IDULOGASTRIDARD

RLODIDAE
WAMOCERATIDAE

IRINTIDAR

IICOPSYCHIDAE

IULIIDAE

BPTOPELEREIDAE

FIDIDA
LILOPOTAMIDAR
BIDIDA
iEMERRLLL
SIPAE
JROBSYCHI
ACHYCERA

JISIOMATIDAE

DROPHLILIDAK
RLIDAE

OPHEMERIDAR
YEOMELIDAE
HNERELLIDAE
REMP

PIDAX

[ELICOPSCYCHYDAE O
ULICIDAK
TILODACTYLIDAE
BLOROPERLIDAK
NIAERICIDAX
AENIODPTERYGIDAE
METROPODIDAE
KRICOSTOMATIDAE
LYCENTROFPODIDA
GALORTERA
RYGAENIDAE
REKID
PTAGENIIDAE
UCORIDAE
RALIDAR
PHLONURIDAE
EPHENIIDAE
AYDRIDAED
LODXDAE
RINIDARE
IEHIDAK

IPULIDAR

IRATYOPOGONIDAR

HYACOPHILIDAK

ALIPLIDE
XTSCIDAR

IVRCULICNIDAE

UBXFLEX
IEHAGRTONIDAR

MIDAX
ANARTA

LLOPTERYGIDAR

IRBRIDAE
‘DROPHXLIDAE

OYONECTRECTIDA
ALINGENYIDAR
TERONARCYXDAE
ESOVELIDAK
SCHYCODIDAE
ELIIDAR
TDROPTILIDAE
ESTIDAR
ARBANIDAE
KIRONOMI
OMPHIDAE
EMATOCERIDAE
ETROFPODIDAR
SYCROMYIIDAE
EPTOCERIDAE
EBELLUIDAR
ILABTONATTDAR
ITCORYTTHIDAR
EHNINGIIDAE
iYOPIDAE
IRAEIDAE
WIGOCHEARA
IRRIDAE
ONTOCERIDAR
‘MOURIDAE
‘SHHIDAE
ETIBCIDAX

[XDRAENIDAE
AR
MLANNIDE

EPIDAE

AENIDAR




Appendix.8 : Table showing the calculated values for diversity, evenness and richness of the

benthic community in different seasons and sites.

Month site H Na Ny Na Es
March” 1 1.68 18 R 2.65 38
March 2 1.99 19 737 4.45 34
| March 3 2.8 46 16 9 52
| March 4 3,22 48 25 18 71
| March 5 3.31 54 27 18 67
Tune ] 1.36 21 10 6 54
June 2 118 23 8.9 5.3 54
| June 3 2.69 40 14 9 62
| June 4 2.76 4] 15 1 g2
_Tune 5 2.72 37 15 10 66
Noy ] 1.23 20 932 7.0 32
Nov 2 1.86 18 6.44 3.7 5
Noy 3 2.88 30 17 14 7
Nov. 4 2.78 36 16 11 69
Noy. 5 2.91 35 18 13 73

H= Shannom Weiner diversity Index
N1= abundant families

N2= very abundant familics

E= Hill’s eveness Index




Appendix. 9: Output of factorial analysiss using benthic community . The output shows the
eigenvalues, percent of variance, and cumulative percent of variance for each of the

factor extracted.

lnitial Statistics:

Variable Communality * Factor Eigenvalue Pct of Var Cum Pct
ANTHERIC 1.00000 = 1 16.52820 18.4 18.4
- ASHNIDARE 1.00000 2 14.78208 ic.4 34.8
AMETROPO 1.00000 > 3 10.30588 11.5 46 .2
BAETIDAE 1.06000 ~ 4 9.8658% 11.0 57.2
BEHNINGI 1.00000 > 5 7.76988 8.6 65.8
BRACHYCE 1.00000 ~* 6 7.30419 8.1 74.0
CHIRONOM i1.e0000 0~ 7 6.52656 7.3 81.2
CALOPTER 1.00000 * 8 4.74297 5.3 86.5
CERATOPO 1:00000 = g 3.67610 4.1 90.¢6
CORIXXID 1.00000 ~ 10 2.88756 3.2 93.8
CURCULIO 1.00000 ~ 11 2.5981¢9 2.9 96.7
CAENIDAE 1.00000 -~ 12 1.53106 1.7 58 .4
CRYSOMEL 1.00000 = 13 . 93666 1.0 99.4
D¥YSTICID 1.00000 ™ 14 .54487 .6 i00.0
DRYOPIDA 1.00000 ~ 15 . 000490 .0 100.0
EPHMEREL i.00000 o~ 16 L0060 .0 100.9
EPHEMERI 1.00000 * 17 .06000 .0 100.0
EMPIDIDA 1.00000 * 18 .00000 .0 100.0
EUPHRYDI 1.0a000 ~ 19 .00000 .G 104.0
ELMIDAE 1.00000 * 20 00000 .0 100.0
GOMPHIDA 1.0G000 -~ 21 . 00000 .0 100.0
GERRIDAE 1.00000 -~ 22 00000 .0 100.0
GLOSSOMA 1.00000 ~ 23 .0o00¢ .0 10¢.0
GYRRINID i.eogoc 24 .00000 .0 160.0
HYDPRANID 1.00000 25 .00000 .0 io0.0
HYDROPSC 1.000G0 26 .GGo00 .0 160.0
HYDROPTI 1.00000 ™ 27 .QG0o00 .0 100.90
HYDROPHI 1.00000 -~ 28 .goooo .0 100.0
HELIODAE 1.00000 ~ 29 .00090 .0 100.0
LEPTOPHL i.c60000 -~ 30 .o0000 .0 100.0
LESTIDAE 1.00000 > 31 . 00000 .0 100.0
LEPTOCER 1.40Q00 ™ 32 .00000 .0 i00.0¢
LIBULLID 1.00000 - 33 ,00000 .0 190.0
MEGALOPT 1.00060 -~ 34 .00000 0 106.0
GDONTOCE 1.00000 ~ 35 .0000¢ .0 10G.0
NEPIDAE i.c0000 -~ 36 . 00000 .0 106.0
NEMATOCE 1.00000 37 .00000 L0 100.0
NOTONECT 1.06000 > 38 .0Go0o0 .0 1¢0.0
NAUCORID 1.00090 35 .000400 .0 100.0
PLANARIA 1.00000 40 000400 .G 100.9
FTEROMAPR. 1.00000 ™* 41 . 00900 .@ 100.0
PHILOPOT 1.000G60 * 42 . 00000 By 100.0
POLYCENT 1.00000 > 43 .00000 .0 ino. o
FLEIDAE 1.o00000 - 44 . 00000 .0 100.¢
PESPHENI 1.00000 ™~ 45 .0000s .0 100.0
PEYCODID 1.00000 46 .00006 0 100.0
PERLIDAE 1.0¢6000 47 .00000 .0 100.0
SIPHLONU 1.06000 ~ 48 . 00000 .0 100.0
SIMULIDA 1.60000 ¢ 4% .00000 .Q 106¢.0
TABANIDA i.¢0000 - 50 . 000600 .0 100.0
TUBIFLEZ 1.00900 > 51 .GGg00 .0 100.0
TRICORYT 1.00000 = 52 .00000 .0 100.8
TIPULIDA 1.00000 > 53 .00000 .0 100.9
VELLIDAE 1.00G600 ~ 54 . 00000 .0 100.0
OLIGOCHE 1.00000 > 55 .000¢0 .Q 100.0
HEPTAGEN 1.00000 * 56 . 00009 .G 100.90
BRAEIDAE 1.06000 ~* 57 .000400 .G 100.0
HELICOPS 1.06000 * 58 .00000 .0 i00.0
HALIPLID 1.00000 * 59 .00000 .0 100.0
MOLANNID 1,00000 2~ 60 . 00000 .0 1p0.0
LEPIDOST 1.00000 = 61 .00000 .0 100.0
NEMOURID 1.0c6000 ~ 62 . 00000 .0 100.¢
PERLODID 1.00000 * 63 . 00000 .0 100.0
PTILODAC 1.00c00 > €4 .60e00 .0 100.0
SERICOST 1.00000 > 65 -00000 .0 100.0
RHYCOPHI 1.00000 -~ 66 .00000 .Q 100.0
HEBRIDAE 1.06000 > 67 . 00000 .0 100.0
HELCOPSY 1.00000 ~ 68 .00000 .0 1G0.0
MESOVELL 1.00000 * €9 .00000 .0 100.9
SYRPHIDA 1.00006 ~* 70 .00000 .0 100.0
CALAMOCE 1.00000 ~ 71 .00000 .0 100.0
CHLORQPE 1.000¢0 ~ 72 .000¢0 .0 100.0
COENOGRI 1.00000 = 73 .000gG0 .0 100.0
AMPIDIDA i1.00000 ~ 74 .0000G .0 100.0
BELASTOM 1.60000 = 75 .0000c .0 100.0
CORDULCG 1.00000 = 76 .G000G .0 100.¢0
HYDROPHL l1.00000 ~ 77 . 00000 .0 100.¢




VARIMAY rotation 1 for emtraction 1 in analysis 1 - Kaiser Normalization.

VARIMAX converged in 15 iterations.

Rotated Factor Matrix:

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
AMPIDIDA .99273 -.06462 01587 -.04138 -.02172
PHILOPOT 58941 ~.07654 -.085190 -.02722 -.06046
PRAWN .98610 -.06152 -.09781 -.04254 -.07773
HYDROPHL .98281 -.07005 -.10600 - .0005€6 -.08517
EMPIDIDA .95961 ~.07124 .23838 -.05402 -.03574
PERLIDAE .95227 .02483 -.00206 02122 -.11470
PESPHENT .84543 .11247 .06561 -.08646 -.12500
EUPHRYDI .94025 - .09745 -.11892 -.06457 ~.11112
GLOSSOMA 90572 -.13307 -.15105 ~-.10851 .13697
HELIODAE .B2982 .14548 .13453 .1315%9 23327
STPHLONU .84417 ~.,10215 .12353 -.03618 -.10888
- LEPTOPHL .80912 -.04830 -.03958 -.06310 20640
EPHEMERI .78178 07626 .16182 .30383 -.21042
PLEIDAE L76427 23259 .35061 -,11052 .170%88
PERLODID 71125 .26045 ~-.08865 -.04037 -.08190
LEPIDOST 70095 ~.10346 -.12867 -.09822 -.05075
PYRALIDA .64265 ~.09674 -.11139 -.08660 ~.10962
BRACHYCE .60638 .10803 ~.15145 .04334 -.00294
HYDROPSC .53313 -.29925 -.27333 -.33751 .12486
PLINGENI -.01897 .99523 -.07175 -.00784 -.03147
CHLOROPE -,01897 .98523 -.07175 -.00784 ~.03147
PTILODAC =-.01897 .99523 ~.07175 ~.00784¢ -.03147
ANRTHERIC 00627 .96685 . 05065 -.01070 16159
NOTONECT -.02381 96014 .19168 -.02161 11101
HYDRAMID -.00702 .81598 -39223 -.00248 -.03503
TONTIOPT -.02112 .B9935 -.09324 -.0D0619 42245
AMETROPG -.04790 .89280 -.07492 -.0829¢ ~.09155%
PTERONAR -.02681 .B3334 .33582 . 42591 -. 06747
CULICIDA .00273 .72909 67757 00180 -.03272
MESOVELL -.09487 .€7899 -.09227 -.06114d ~. 07567
NAIDIDAE 02269 -.00164 .99513 .01029 -.01313
RHYCOPHI 02269 -.00164 .95513 01029 -.01313
HALIPLID .0226%9 -.00164 .99513 .01029 -.01313
DYSTICID -.01532 .07501 .92245 .34268 -.077664
HELCOPSY -.07338 -.06069 .82074 -.05138 -.09530
CORCULIQ -.00083 .56483 81640 -.01932 -.04907
TUBIFLEX -.03%12 60813 .62163 08748 | -.11427
METROPOD ~.04640 -.07290 -.07955 .98459 -.07907
LEPTQCER .04785 -.10641 04397 .96595 12586
PSYCHOMI -.08062 -.11064 -.043586 .94345 -.10667
BELASTOM -.03229 -.06791 .38504 .91167 -.071887
LIBULLID -.05147 .39122 -.10633 .90332 -.08732
BEHNINGI -.04057 .32886 .29506 .82572 .32523
TRICORYT -.01735 -.05470 .67185 .73004 -.06765
DRYOPIDA -.21840 -.1l8618 -.16274 .5b284 -.19794
CALOPTER -.00792 -.03776 -.05894 .00223 98018
BRAEXIDAE -.00792 -.03776 -.05894 00223 .98018
MOLANNID -.04712 .34916 -.11286 -.0541¢ .86228
OLIGOCHE -.11182 -.14730 -.05119% -.12785 84399
HEBRIDAE -.08848 -.11264 -,10999 -.(7688 84136
COENOGRI -.01936 .5042% 17234 -.02308 .80912
ELMIDAE ~.15914 -.05149 08569 40161 .71511
CRAB ~.07412 20965 -, 13774 -.11522 .71503
HYDROPHI -.15148 -.03142 -.,0391¢ -.02558 .7145]1
NEPIDAE -.02964 - .08752 -.06374 -.08315 00438
EPHMEREL .25271 . 07505 -.06008 .11383 -.05492
CRYSOMEY, -. 06558 -.12459 ~.08484 -.09954 -.05118
NEOPHEME -.03567 66608 -~.09%42 - . 06677 -.01988
HEPTAGEN .11997 21211 17637 ~.15658 -.20863
CORIXXID -.04875 51072 49821 -.01057 -,04444
NAUCORID -.07536 -.16108 57553 .23203 - .05656
ASHNIDAE -.01294 ~.22239 -.06822 .23257 -.1696%
MEGALOPT ~-.21227 -.23590 07255 -.29626 -




CALOPTER
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1
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3
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.039140

1
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.06008
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.49821
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.07255
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08790
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-.10390
. 09253
.24842
.02913

L05117
01734
.08209
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.06084
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.03817
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I

1
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1

t
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00223
.00223
.05416
.12785
.07688
.02308
40161
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.02558

.08315
.11383
09954
06677
.15658
.01057
.23203
.23257
.29626

.20078
.0198%
.41405
.09465
.27409
.61974
.10689

.33323
.02848
02100
.17483
.11804
.18168%

.11307
L11307
.07862
-20530

01633
.08946
.52383
22635
.45510
.35098

06783
.13834
.31130

.07835

1

.98018
.s8018
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.80912
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.00438
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.056586
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.47109
.02288
.09490
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.06752
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.13569
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.13429
.20450
.05186
.10676
.24217
.12943

.18973
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.21293

0870




Appendix. 10 a : Multivariate ouput for water quality parameters ( alkalinity, ammnia, nitrate,
pH. phosphate velocity and % saturation )

Muliivariate fests of Significance (s =4, M =1, N = 1)

-Test Name values DF. Emor DF Sig. F
Pillais 2.18 28.00 28.00 3i6
Hotellings 9.84 28.00 10.00 629
Wilks 018 28.00 10.00 365

 Univarate F- tosos with ¢ 4, 10) DF.
Varaible Hypoth. SS Error S8 Hypoth. MS  Error Ms Sig. F
Alkalinity 417 64.6 104 6.4 246
Ammonia .06 1.84 .015 18 985
Nitrate 1.43 5.09 .256 509 608
% saturation 195.1 1108.6 487 1104 a7
pH 44 1.96 11 19 693
Phospahorous .15 30 03 .03 692
Appendix 10b : Multivaraite output for substrate composition
-Test Name values DF Error DF Sig. F
Pillais 98 3 11 000
Hotellings 94.8 3 i1 000
Wilks 01 3 11 .00
Effect: Stream
Univarate F- teses with ( 4, 10) DF.
Varaible Hypoth. 88 Error 88 Hypoth. MS Error M= Sig. F
SAND 2116 250 2116 1100 .00
STONE 10346 576 1036 44.33 .00
GRAVEL 1646 426 1646 233 .00




Appendix 10C: Multivariate output for seasonal varaition of physico- chemical parameters of

water quality between the two streams

EFFECT -- SEASONS
Multivariate tests of Significance (s =1 M = 1/2, N =4, 1/2)

Test Name values DF, Error DF Sig. F
Pillais 1.88 16.1 14 000
Hotellings 47.66 17.62 14 .000
Wilks .002 16.9 14 000

Univarate F- teges with ( 4, 10) D.F.

Varaible Hypoth. S8 Error 38 Hypoth, MS Error Ms Sig. F
Alkalinity 10 95 15.4 79 526
Ammonia 1.79 10 89 001 .000
Nitrate 2.3 4.22 1.15 .35 608
% saturation 195.1 1108.6 48.7 110.4 073
rH 1.08 1.32 .54 11 028
Phospahorous .06 .39 .03 : .03 420
-Velocity .08 02 .04 .00 .000

Appendix 10.4 : Multivariate analysis output for community structure

EFFECT -- Community
Multivariate tosts of Significance (5= 1M = 1/2, N =4, 1/)

Test Name values DF. Error DF Sig. F
Pillais 89 325 3.0 .000
Hotellings 8.87 32.0 3.0 .004
Wilks .10 320 3.0 a0t

Univarate F- teses with ( 4, 10) D.F,

Varaible Hypoth. S8 Error S35 Hypoth. MS ‘Ertor Ms Sig. F
Diversity 3.69 1.18 3.69 .09 .000
Evenness . 09 A0 .09 .00 004

Richness 1173 762 1173 58.61 .001
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Appendix 13 Regression putput for physice- chemical parameter of water quality,
biological parameter and substrate composition in stream A

Listwise Deleticn of Missing Data

Equation Number 1 Dependent Variablae, . RICHNESS richness
Block Number 1. Method: Btepwise Criteria PIN ,0500 BOUT .1000
ALKATINI AMMONIA CD D.O DEPTH FACY 1 GRAVEL NITRATE

PERSAT PH - PHOSPHAT 3AND 8TONE VELOCITY

6§riable(s) Entered on Step Number

1.. FAC1 1 REGR factor score 1 for analysis 1
Multiple R .90902
R Square .82632
Adjusted R Square - 78290
Standard Error .90429
Analysis of Variance

DF Sum of Squares Maan Square

Regression 1 15.56236 15.56236
Residuaal 4 2.27098 .81774
F= 19.03084 S8ignif F= ,0120

—————————————————— Variables in the Equation -—-m=w———e— oo __

Variable B SE B Beta T 8ig T
Facli 1 1.764220 . 404412 . 908021 4.362 .0120
(Constant) 19.833333 369176 53.723 .0000

————————————— Variables not in the Equation ——--—--ee____

VYariable Beta In Partial Min Toler T 8ig T
ALKATL.INI -.230507 -.551210 .993156 -1.144 3355
AMMONMTIA ~.074665 -.,178689 . 994747 -.315 ,7737
cD .138487 .1397771 176930 .245 .8226
D.O . =.D83346 -,198656 986702 -.351 .7487
DEPTH - "-.389879 -.26B566 | 074627 ~.458 _6782
GRAVEL -083424 200165 .999862 354 .7469
NITRATE -.062843 -.130525 . 749250 -.228 .8343
PERSAT -.084613 ~.202390 . 993695 -.358 _74a41
PH 059743 [141957 .981144 .248 .8199
PHOSPHAT -.204724 -_341601 .483558 -.630 .57137
SAND -4.071E-05 -, 000045 212827 000 .9999
STONE -.038497 -.,088543 .918742 -.154 .8874

VELOCITY .224376 .276%0% 264526 .49% .6520




Appendix 1§Regression output for factor 1 dependent parameter in stream A

Equation Number 1 Dependent Variable.. FAC1 1 REGR factor score 1 for a

Variable{s) Entered on Step Number

2.. PH
Multiple R .98880
R Square -97772
Adjusted R Square -9628¢
Standard Error .19271
Analysis of Variance
DF " Sum of Squares Mean Sguare

Regression 2 4.88859 2.44429
Residual 3 .11141 .03714
F = 65.81764 Signif F = .0033
—————————————————— Variables in the Equation -——-——————mmwu
Variable B SE B Beta T 8Sig T
CD -160854 .014157 1.147441 11.362 .,Q015
PH -1.067632 -233976 -.460813 -4.563 .0197
{Constant) 2.642012 1.519408 1.739 .1804
————————————— Variables not in the Equation —-—=-————————--
Variable Beta In Partial Min Toler T Sid T
ALKALINIY -.119559 -.755772 - 704902 ~-1.632 _.2442
AMMONIA -013723 .088339 .69Q789 .125 .9117
B.0O .085059 .528726 .690121 .881 .4713
PERSAT .119757 .725076 .662275 1.489 .2749
PHOSPHAT -.061487 -.138326 112774 -.198 .8617

-.057363 -.154737 .138294 ~-.221 .8453

VELOCITY




Appendix 15 Regression output for physico-chemical parameters, biological
indices and  substrate coverage in stream B

Listwise Deletion of Missing Data
Equation Number 1  Dependent Variable.. RICHNESS richness
Block Nomber 1. Method: Enter bo
Variable(s) Entered on Step Number
I. DO dissolveoxygen

Multipls R 79994
R Square 63951
Adjusted R Square 58847
Standard Error .4.76595

Analysis of Variance

bF Sum of Squares Mean Square
Regression 1 282.55556 282.55556
Residual 1 159.00000 22.71429
Fa= 12.43955 Signif F = 0096
---------------- Variables in the Equation =---sssm-n-eemee--

Variable B SEB Bota T SigT

D.G -5.000000 1417645 -799943 -3.527 .0096
(Constant) 77.000000 10.392199 7.409 .0001




Appendix 16 Regression output for physico-chemical, biological indices and
substrate coverage, combining datas from both the streams

**** MUOULTIPLE REGRESSION ***xx

Equation Numbar 1 Dependent Variable.. RICHNESS richnass

------------- Variables not in the Equation ~-~———c—ce_.o

Variable Beta In Partial Min Tolar T 8ig T
ALKAYLINT ~.070236 -.108717 . 651969 ~.379 .7i14
AMMONIA -.340057 -.65033% .855243 -2.566 .0118
cD 127777 .243840 -990955 -871 .4009
D.o -.2617%0 -.496120 977284 -1.979 .0712
DEPTH ~.169100 -.324102 999604 -1.187 .2883
EVENESS ~.132190 -.194159 .5687041 -.686 _.5060
FAC1 1 -049582 .093432 966244 .326 7507
GRAVEL 2137719 163021 -3812a2 572 5176
NITRATE =-.125140 -.237399 979308 -.8947 .4138
PERSAT ~.063412 -.121542 .999702 -.424 .6789
PH . -.208804 -.400278 . 999999 -1.513 .1561
PHOSPHAT =.071354 -.133807 .956929 ~-.468 L6484
3AND =-.323206 -.124667 .040485 -.435 .6711
VELOCITY -014563 .025892 860182 050 ,9300

******************i*****t****

Vhriable(é) Entered on Step Wunber

2.. AMMONIA  ammonia
\

Multiple R .91814
R Sguare .842387
Adjustad R Square . 81680
Standard Error 5.16616
Analysis of Variance

DF Sum of Squares Mean Square
Regression 2 1715.32969 859, 66485
Residual 12 320.27031 26,.68919
F = 32.21022 S8ignif F = .0000
------------------ Variables in the Equation ——-co—mmee____.__
Variable B SE B Bata T 8Sig T
AMMONIA -11.503352 3.878857 .. 340057 -2.966 0118
STONE -378795 - 049548 .876615 7.645 0000

{Constant) 21.819966 2.801755 7.51% 0000




Appendix 17 Table showing the list of families accounted in each of the stream in
different sampling sites of the two streams in differnt seasens

stream A stresmB

order familieg

1. Plecoptera

Perlodidae

Perlidae X

JFleronarcydae

Taeniopterygidae

Chiforoperlidae

Pelloperlidae

I E R

Nemouridae

2 Ephemneroplern

Baetidae

IS

Leptophlebiidae

Ametropodidae

Ephemerellidae

Heptagiinidae X

Caenidae

Behningiidae

Metretopodidae

Siphlonuridae X

Tricorythidae

Hydrophlebidae

Ephemeridae X

R RS E T L FX S

Neoephemeridae

3, Coleoplera

Helodidae

Elmictae

e
E RIS

Htdrophilidae

Gyminidae

Clirysomelidae

Dryopidae

Dystiscidag

Ptilodactylidae

Hydarenidae

Pesphenidae

Curculionidae

4.Odonata

“Ashnidae

3k

Gomphidae

Calopterygidae

Coenogrionidae

Codulegastridae

b E N

Libelludae

5. Hemiptera

Naucoridae ) X

Veliidae

Corixidae

IR R S

Qerridae




Notonectidae

Pleidas

Herbridas

Mesovellidae

PP R RIS

Relastomatidae

6. Tricoptera

Hydropsychidae

Glossosomatidae

Odontoceridas

Leptoceridae

Lepidostomalidae

Polycentropodidae

X[ e

Philopotamidae

Odontoceridae

Brachycentridae

Psychomyiidae

Sericostomatidae

Beraeidae

Phrygaenidae

heliocpsyehidae

Rhyacophilidae

Lesiidae

Calamoceratidae

Molannidae

Hydroptilidae

b

e LT T E e B A Pt e PO P P P P AR PR PR AT PV PV

7. Diptera

Bracheera larva

Chironomntidae

Nematocera larva

Tipulidae

Tabanidae

Ceratopogonidae

Empididae

Anihericidae

Tubiflex

I P I

Pschycomiidae

Pschyodidae

Euphydridae

Lt Gt bt bt e B B P P P

Simulidae

Mucidae

Syrphidae

I tdt b

Qthers

Planaria

megaloplera

P

Planaria

Oligocheates

Crabs

Pyralidae

Ampididae

Prawn

LTI e e B P P P
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Appendix 18 Representative chromatograms of OCP standard

1.5- HCB

2. HCB

3. yv-HCH

4. Heptachlor

5. Heptachlor epoxide
6. Aldrin ( Surrogate)

7.0,p’-DDE
8.p,p’-DDE
9.Dieldsin

10. p,p-DDD
11. 0,p’-DDT
12, p,p’-DDT
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Appendix 19 Representative chromatogram of sediment from stream A ( above) and

strem B ( below)
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