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BRI - LR - TLASY - RIS KBS ATSSE - ARG TR (Jaster et al, 1978; Challis
et al, 1987; Sanchez et al, 1994; Solomon et al, 1995; Michael and Dan, 2002; Alejandro and John, 2004;
Broadwater, 2007; Jim, 2009 )« [F8/1 » 7K AR K e ik s B AL S5 (A e R AL T 52 B2 5L (Michael and
Dan, 2002; Barmey and VanHorm, 2003) > 7K#Y pH {E BTS2 248 T (Michael and Dan, 2002)
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() B#H : Z8/ (L928°C) IFfF > WiIFFE 1L H -2 HE 6 H&BH—H -

(i) C4H : =08 (L928°C) IFFE 1 H > BHE 4 °C /KA 6 H > I E 1 H ~ 2 H R 6 H&A0Hl
_‘#ﬁ °
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% (HZAEL - HITACHI Z 2000) SHI5E o

(i) MAYERE KPR RARERE - KPR EMHEIRE - K KIS RE A B - K3
MRS REEEER{RE NIEA E 214.00 C & (FR{RF > 2000) HIGE 5 7K 3 (5 MR B fic B A4S EX
F7K i Wi B - S MR SER T > 185 » CNIS 485% 13435 JEYE N 6267 7% (EB{RE » 2005)
SE 5 KK SARE RERERE NIEA E 237. 52 B 3% (BB{RE > 2007) Al + A EeaEs st

(EZASY ~ NISSUI #4288 ) 35 CHFE 48 hr &ETHEEE - DL EMAEYINEREER 24 hr A
F BB RS PR -
VI B
Mol EE 2 A SBEHAEREA T - EREESFERNAE - B ZREE  BHEN
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F2mk (C4H) 55 3 4TI FaAlg - 455 © A~ B R C REHBREEURET 6 HirFEh s
o EARERRER - B 4k C HMBEERTIE A ¥ AEESERE A 45 6 HIFfFEh ety
BREE S 2 R R R - ElirF 2 A& B~ C HEBRE TIF - BUn 4 C iz s
TR B SR B (E LA 2 SHARSE - TBREESY ~ 8K - $ - BRERE - ST H o P b
E (R 1) Wit > AWt R E e 8 2 KBS0 > Eutalll pH (E - SUSMREY) (TDS)
PR 3 TR > ERIEMAEERER ) B S HBRE R  coiERE S - hRERSS - RELEE - SUE - 8K 3
5o PLER oY 2R F e R R PR SR BB E o E RIS Z BT - SERBUTEGR G (R R (2
TEEERRE ) (2003) NIEA W 101. 52 A JAFTEOREIMHE - BIERERIR B R R ISR 4 °C - H
EB(RERRL ST LA DR 5000 KB BREHIE Setgoflls - AT RVK b2 E Bl E AT E Miss 8H0RE » i
Jetgfl pHAH - TDS R EEfE% > 43R Whatman GF/C J¢ Whatman 40 JE&R#E - B HIEIER -
GEIRLL Whatman 40 JESRAEIE 2 BRI R - S8 - 8 - SR ZPI9(EEE Whatman GF/C JEARIEIEE
s > HATH H RAEAT CERREDR ) SUARZEREE otall pH (E ~ TDS EEE% > #5581 Whatman
40 JEAETE - HLUERESIRAEMIEE -

1L K{EE Sy - YRk ESEEE

SRR 467 (EFL445 0 Bk pH (ESP - HIt N /KB IR LEE T RYPFR AR Z SEE R S 7 B 2k
KELKERREK (RO 7K) &+ BOKZ pH SEEILI TR ROKEBREK (RO /K) e » il FK
FAKEREK (RO 7K) WMEMEL (37 2) - HESAESAZRE » B20K pH EEMER 8.5 HEFR
7.5 2 8.5 ZHME 91.0% - &R 7.0 Ffh 2.4% ; #N/K pH EZHEFH 7.0 £ 8.0 ZfEE 80.3% > 1
EHA 7.0 # 15 4.0%(F 3)° BARKZ BEFEEFY 545 wslem L 95.5% 546 2 909 wsiem L 3.3%:
B 909 ws/lem HHE 1.2% ;5 Wi /K 909 usiem HAG 13.6% » HE##E 1,818 us/iem FHh 4.7%
(F 4)- H2K/KZ TDS BFEEF 500 mg/L {5 99.6 % & 0.4% #Ei## 500 mg/L - HERAE 1,000 me/L
DA > Tt N /KEE#E 1,000 me/L Fh 3.6% (& 5) o EZ/KEB MK BRI SURMS R 0.5 me/ll &
FAh 90.0 B 49.6% > MB# 4.0 mg/L EXAE 1.6 K 43% (7 6) - EAR/KELH /K 2 it TR EURE
{EH 0.0 mg/L FEHZAL 99.6 52 85.9% > ifid#s 0.1 mg/L FHE 04 K 1.8% (F 7) - HA/KEH /K
ZHREESH R (RS 60 me/L F &L 0.8 5 5.2% @ #8360 £ 120 mg/L FHHEAE 7.1 K 11.1% - #i# 120
2 180 mg/L FHHALE 53.9 K 10.6% > #E#E 180 & 400 me/L EHEAL 37.0 K 44.9% > #8348 400 mg/L EH&
{5 1.2 2 282% (3 8)-
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Table 1. Variation of chemical contents and heavy metals in water at different storage condition

Storage days 1 Day 2 Day 6 Day
Storage condition
Nitrite-N (mg/L)
A 0.180° 0.200 ¢ 0.190
B 0.300° 0.320°" 0.280°"
C 0.300° 0.270° 0.310°
Nitrite-N (mg/L)
A 0.021° 0.019° 0.015°
B 0.020° 0.002° 0.002°
C 0.020° 0.003" 0.003"
CaCOs(mg/L)
A 234 236 240
B 238 238 240
C 238 238 238
Fe (mg/L)
A 0.680 0.580 0.680
B 0.590 0.470 0.560
C 0.560 0.560 0.550
Cu (mg/L)
A 0.040 0.050 0.050
B 0.040 0.030 0.050
C 0.040 0.040 0.040
Sulfate (mg/L)
A 30 28 29
B 27 27 25
C 28 28 27
Chloride (mg/L)
A 38 34 33
B 42 45 37
C 35 35 32

* means within the same row or column without the same

Under the same chemical properties and heavy metals, *
superscripts are significantly different (P < 0.05).

A: Stored at 4°C refrigerator.

B: Stored at 28°C room temperature.

C: Stored at 28°C room temperature for 1 day, than stored at 4°C refrigerator.
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Table 2. Means and range of chemical and physical properties and heavy metals of water sampled from dairy farms

Kinds of water pH EC TDS Nitrate-N Nitrite-N
(e s/em) (mg/L)

Tapped water 7.85¢ 385° 185°¢ 0.30* 0.003*
(7.30-8.30) (250-573) (119-276) (0.01-9.90) (0.001-0.050)

Ground water 743" 826" 406" 0.90" 0.010"
(5.63-9.80) (45-9,610) (25-5,200) (0-18.50) (0-0.72)

Processed water 746" 461° 222° 0.46° 0.001°

(5.83-8.18) (69-851) (32-414) (0.04-1.70) (0.004-0.010)
Kinds of water CaCOs Fe Cu Sulfate Chloride
(mg/L)

Tapped water 190* 0.03* 0.03* 50° 9¢
(104-528) (0-0.24) (0-0.09) (0-88) (4-24)

Ground water 308" 0.32° 042" 82° 84°
(4-1,240) (0-5.79) (0.01-3.97) (0.02-590) (0.6-3,980)

Processed water 175° 0.12° 0.03* 37° 27"
(10-276) (0.07-0.27) (0.02-0.05) (0-82) (2-109)

Under the same chemical and physical properties, and heavy metals, “* means within the same column without the

same superscripts are significantly different (P < 0.05).

The data in parenthesis is the minimum value and maximum value.

EC: electrical conductivity, TDS: total dissolved solids, Fe: iron, Cu: copper.

Sample number: tapped water 244, ground water 467, processed water 4.

# 3. AFEHKZ pH
Table 3. pH of water sampled from dairy farms

Kinds of water Items <6.0 >§g >763 . >77§) >;3 >§g >85  Total No.

Ground water Sample number 13 13 39 160 215 23 4 451
Frequency (%) 2.8 2.8 8.4 34.3 46.0 4.9 0.8
Accumulative 2.8 5.6 14.0 48.3 94.3 99.2  100.0
frequency (%)

Tapped water Sample number 2 1 3 16 136 83 - 241
Frequency (%) 0.8 04 1.2 6.6 56.5 34.5 -
Accumulative 0.8 1.2 2.4 9.0 65.5 100.0 -

frequency (%)
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F 4. AFHHAKZ BEE (1 slem)

Table 4. Electrical conductivity ( « s/cm) of water sampled from dairy farms

Kinds of water Items =182 >182-54 546-909 910-1273 1274-1818 >1818 Total No.
5

Ground water Sample number 23 167 111 89 40 21 451
Frequency (%) 5.1 37.0 24.6 19.7 8.9 4.7
Accumulative 5.1 42.1 66.7 86.4 95.3 100.0
frequency (%)

Tapped water Sample number 3 225 8 1 2 - 239
Frequency (%) 1.3 94.2 33 0.4 0.8 -
Accumulative 1.3 95.5 98.8 99.2 100.0 -

frequency (%)

xS ARG AKZESIRIEIY) mgL& &

Table 5. Content of total dissolved solids (mg/L) in water sampled from dairy farms

Kinds of water Items =500 >500-1000  >1000-3000  >3000-5000 >5000 Total No.
Ground water  Sample number 344 105 13 3 1 466
Frequency (%) 73.9 22.5 2.8 0.6 0.2
Accumulative 73.9 96.4 99.2 99.8 100.0
frequency (%)
Tapped water Sample number 238 1 - - 239
Frequency (%) 99.6 04 - -
Accumulative 99.6 100.0 -

frequency (%)

# 6. AFHHKZHIRES (mgl) &2
Table 6. Content of Nitrate-N (mg/L) in water sampled from dairy farms

Kinds of water  Items =05 >05-1.0 >1.0-2.0 >2.0-3.0 >3.0-4.0 >4.0 Total No.

Ground water ~ Sample number 363 14 27 20 23 20 467
Frequency (%) 49.6 3.0 5.8 4.3 4.9 4.3
Accumulative 496 807 80.7 90.8 957  100.0
frequency (%)

Tapped water ~ Sample number 215 - 14 6 - 4 239
Frequency (%) 90.0 - 5.9 2.5 - 1.6
Accumulative 90.0  90.0 95.9 98.4 984  100.0

frequency (%)
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Table 7. Content of Nitrite-N (mg/L) in water sampled from dairy farms

Kinds of water  Items =0.01 >0.01-0.05 >0.05-0.1  >0.1-0.5 >0.5 Total No.
Ground water ~ Sample number 385 51 4 5 3 448
Frequency (%) 85.9 114 0.9 1.1 0.7
Accumulative 85.9 97.3 98.2 99.3 100.0
frequency (%)
Tapped water ~ Sample number 236 - 1 - 237
Frequency (%) 99.6 - 0.4 -
Accumulative 99.6 99.6 99.6 100.0 -
frequency (%)
# 8. AFHHAZRIEES (mg/l) &E
Table 8. Content of CaCOs(mg/L) in water sampled from dairy farms
Kinds of water ~ Items =60 >60-120 >120-180 >180-290 >290-400
Ground water Sample 24 51 49 147 60
number
Frequency (%) 5.2 11.1 10.6 31.9 13.0
Accumulative 5.2 16.3 26.9 58.8 71.8
frequency (%)
Items >400-600 >600-800 >800-1000 >1000
Sample 88 30 9 3
number
Frequency (%) 19.1 6.5 1.9 0.7
Accumulative 90.9 97.4 99.3 100.0
frequency (%)
Kinds of water Items =60 >60-120 >120-180 >180-290 >290-400
Tapped water Sample 2 17 128 86 2
number
Frequency (%) 0.8 7.1 53.9 36.2 0.8
Accumulative 0.8 79 61.8 98.0 98.8
frequency (%)
Items >400-600 >600-800 >800-1000 >1000
Sample 3 - -
number
Frequency (%) 1.2 - - -
Accumulative 100.0 - -

frequency (%)

Total No.: Ground water 461; Tapped water 238.
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B AR/K B T 7K 2 iR R 2o (R 200 mg/L> 43 100.0 K2 92.0%  # /K88 400 mg/L &
L 1.1% (£ 9) - BAOKZ SESEEHER 100 mg/L - it N/KER 100 mg/L L 81.5% » ##@# 300
mg/L E{E 3.7% (= 10) o EAKEL /K R 04 mg/L F&4hE 992 K 76.8% » EZIKED
£ 1.0mg/L BLA it R/KEEH# 1.0 mg/L E{h 10.6% (3= 11)° EARIKELH T /KEH 2 R 0.5 mg/L
FHEAE 1000 K 77.1% > # /KM 1.0 mg/L #1E 17.8% (8 12) -

#£ 9. AFBHAZHIEE (me/l) &2
Table 9. Content of sulfate (mg/L) in water sampled from dairy farms

Kinds of water Items =100 >100-200 >200-300 >300-400 >400 Total No.

Ground water Sample number 312 103 21 10 5 451
Frequency (%) 69.2 22.8 4.7 2.2 1.1
Accumulative 69.2 92.0 96.7 98.9 100.0
frequency (%)

Tapped water Sample number 229 10 - - 239
Frequency (%) 95.8 4.2 - -
Accumulative 95.8 100.0 R B
frequency (%)

# 10. AFGRHAKZ 88ime/L) & &
Table 10. Content of chloride (mg/L) in water sampled from dairy farms

Kinds of water Items =100 >100-300 >300-400 >400-500 Total No.

Ground water  §ample number 379 69 4 4 465
Frequency (%) 81.5 14.8 0.9 0.9
Accumulative 81.5 96.3 97.2 98.1
frequency (%)

Items >500-1000  >1000-2000 >2000-3000 >3000

Sample number 5 1 2 1
Frequency (%) 1.1 0.2 04 0.2
Accumulative 99.2 99.4 99.8 100.0
frequency (%)

Kinds of water tems =100 >100-200 >200-300 >300-400

Tapped water Sample number 243 - - - 243
Frequency (%) 100.0 - - -

100.0

Accumulative
frequency (%)
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Table 11. Content of iron (mg/L) in water sampled from dairy farms

Kinds of water Items =0.1 >0.1-04 >04-10 >1.0-1.5 >1.5-20 >2.0 Total No.
Ground water Sample number 141 214 58 15 4 30 462
Frequency (%) 30.5 46.3 12.6 33 0.8 6.5
Accumulative 30.5 76.8 89.4 92.7 93.5 100.0
frequency (%)
Tapped water Sample number 224 17 2 - - - 243
Frequency (%) 92.2 7.0 0.8 - -
Accumulative 92.2 99.2 100.0 - - -

frequency (%)

# 12. AFGRHAKZE (mg/l) &&
Table 12. Content of copper (mg/L) in water sampled from dairy farms

Kinds of water Items =0.1 >0.1-0.5 >0.5-1.0 >1.0-15 >1.5-2.0 >2.5 Total No.
Ground water ~ Sample number 332 28 24 19 33 31 467
Frequency (%) 71.1 6.0 5.1 4.1 7.1 6.6
Accumulative 71.1 71.1 82.2 86.3 934 100.0
frequency (%)
Tapped water ~ Sample number 243 1 - - - - 244
Frequency (%) 99.6 0.4 - - -
Accumulative 99.6 100.0 - - - -

frequency (%)

K2 W E A2 kRS - R - SR E E2 2 (Alejandro and John, 2004) » /KIY pH {ES M 6
F) 8 H R AW SRR o SRR 6 S 8 FECTH  MEARINCR - RaKaE ik a%
(Michael and Dan, 2002 ); #5232 H/KA pH B A A REE A E RS T 3215774 {2 The Pennsylvania
State University (2007) 88 RsfAB LUK pH (EHIE R3S MR - 7% 2 Bl IR 2 2 805%
EEEEKZ pH H - DAL SR ERE - pH BN 7 BEEYE > KN 7 B -
KBRS KE S MR 2 BB KE R E K » B K REESRBEEUE R I IS5 2 pH
HR RS - S EF SR M2 S (Barmey and VanHorm, 2003) « AHFFE A 27K pH {EEHE
85 H pH EZEFH 7.5 £ 8.5 ZEME 91.0% > (& pH{E 6.0 &5 0.8% > pH HEF 8.0 &b
34.5%: ik N/K pH EZEFH 7.0 £ 8.0 ZE 80.3% K pH {H 6.0 # 1k 2.8%  pH EHEH 8.0 &
i 5.7% (£ 3) e iZ 9.8 (R 2) B » HAKEMTIKIHIE 08% K 2.8% H pH EKR
6.0 BH 345 % k57 % H pHEE 8.0 - H pHEARF 6.0 ki 8.0 BEFEFAA T MK
BRI ~ FREKE KR EE I FHEEE T ENEE R ILER R AR E B 2 pH EA S
RS R T BB HH > 5B T EAGRET -
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R KA RS A LIEEEE (electrical conductivity ) B% TDS AR Afsid ; EEEFRT/K
HEERRE ) BEEBKPEEFEORE - BEiE - [HE - HERERCREHER - BEEEER
= ForKPERE SRR - N KE B o BN > Rt EER e #r/KE TDS 281%
B o /KAy TDS EEELEEE R bk 0.6 (Clell eral, 1997; Helen and David, 1999) » [ EE 4y & B TR 5
ZEeE 5.5 (Bell and Gallagher, 2006) ° Clell ef al. (1997) #8E /K2 B85y EEER 1,000 «s/om (B
FEMRHA 182 e s/em VB[ & FT A %% & BXF 828 1,000 £ 2,999 1 s/em (BIZEEEFE#E3H 182 2 545 1 s/cm)
B BR & MATEI SRR v s BUE BT B P SRR TR DR 3,000 £ 4,999 ws/iom (BIEEE
& 546 2 909 usiem) - MIBIZERK & HETREEC T RIEIERR » 2 5,000 26,999 ws/em (EIZEEE 910
ZE 1,273 pslem) RN EIZ4 RO AL 48R > 2 7,000-10,000 gs/em (BIZEEE 1,274 2 1,818
wslem) RIPRESERIZAA ~ WA FINVEERA » &# 83 10,000 ps/em (BIZEEE#EME 1,818 «s/em)
B > AIRTA AAHR 88 - 11 Helen and David (1999) #RAEES 2 HEEAE 3,000 « s/cm (HIZEE
546 psfem) DL 38 & FF A 22 & &H > 7 10,000 « s/cm (BIZEEERE 1,818 ws/em) BA A 1) i
& 3L 4 B - AR AR K BT 182 wslem E{E 1.3% - 83 182 & 545 uslem {5 94.2%
B 545 slom FEAE 4.5% 5 HUR AR 182 wsfem EHAE 5.1% o #8182 & 545 usfem G 37.0% »
8 545 psfem FAE 57.9% > 84 909 ps/lem Ffhi 33.3% - #iB 1,818 wsfem FHE 4.7% (£ 4) >
EEZHEEE 9,610 uslem F (8 2) o WIS ZHERFEEE D - s Dt SKBEALAEA -
HEHAGHIE KRS -

TDS RyKHFrasfe By Edds - ramMiE - A5 - TR - URiehs - 55 - 88 - 8 - 8-
LAFHE - TDS BRI 1,000 me/L #7428 1,000 £ 3,000 mg/L BFOJREE I - 8
3,000 % 5,000 mg/L BFEFAL & MR A AAHEME 5,000 me/l EEFLER N i 5000 = 7,000 mg/L
T B o L 9E 24 ROl AL AR 0 83 7,000 me/L RIPR AT48(E 48285 (Ayers and Westcott, 1976;
NRC, 2001; Jim, 2008) 5 7Kz TDS JREiE# 3,000 me/L Bf - H(EHE & bRl ss - U R e B s RR
B (EAAE0KE K7L R T % (The Pennsylvania State University, 2007 ) © 6t HE R » BLAZRELEL -
EHREHOKT TDS RS N e e s - A E SBE K (Jaster eral, 1978; Challis er al, 1987,
Sanchez et al., 1994; Solomon et al,, 1995; Broadwater, 2007 ) ° EIPN ABXFZK TDS 22 IR A 500 me/L (EE{4:
52009) o AiH7E H2KKZ TDS #YEFY 1,000 mg/L > HAEFA 500 me/L FH{h 99.6% - it ~7K2 TDS
A2 1,000 mg/L & 3.6% - HoEHE 1,000 £ 3,000 mg/L ~ #@# 3,000 £ 5,000 mg/L ~ ##E 5,000 mg/L &
BAb 28406 B 02% (3£ 5) » #EE 5200me/l (£ 2)  BRAHZLH /K> TDS JEEA 3.6%
#8E 1,000 me/L > BE5 HEAA TRIEHLESR TR - TRrEisd - Ea DU T KA - |
TEHIRHIEC K TDS -

7K HE R IR IR FERE PR ~ N/KETSIE © EMIFTE A RS - IR AENE SR &
BERIEEEE - 5 HEEYIE A LA - S T /K i i B R T M B B SRR R o
H FA-giRg A EReNIMAL ZE X E RAVINRE » EEEEIET - B NRC (2001) Bk il
BROK I IR EE 4 - SRn IR EE R 2 R EFR SR 10 & 0.1 me/L - BPN A B /K i B 4 ~ Srnd s
FBRE FIRM& R 10 & 0.1 mg/L (BRERTE > 2009)  BR{RE (2011) 2 F /K SVEFIIREAES > &
T K R —88 > B ASAAOKFKERERANZHTK » EEBEJHLSINZH K - BiE
BEEURE S ARG HIREAE K 100 me/L » SofH R BE EURE EE “HRE HIRLE S 10 me/L - AWFFEiEmE
B 27K T 7K Hr i B B 4 R SR e B R RS AR B NIRRT B B HIRVAEEE (R 6 K&
7) = FHLANRC (2001) Bk - bFLAEOK R EURE IR 10 me/L B » AW9E B AKH IR A
TEFEHREARITERE (£ 2) ¢ HUTF /KB 4.0 mg/L E(5 43% (F 6) » i 10 mg/L E{15 0.4%

(BERRETR) » BEE 185mgL (F 2) ° iR NRC (2001) Z:3 > SBAAG0K P oonl s ARE
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PR 0.1 me/L Ry > ARBHSE B 2K EL T /K2 sntd R S SR 0.1 mg/L &5 04 K 1.8% GRT)>
B AK Frg e 0.5 me/L > Tt P K ss 2 0.72 me/L (58 2) - PR S & iord R B SRR NRC
(2001) fEEEE 2 LLBIRER S » s DUt T /KL A E E i S E & & -

TKATRERE B BRI 7K P32 2 (BINIGBE T ATRERG > T2 R85 R 8% - HeRRflE - 35 - 85 - 8 - 8
FERELIE 3%  H—RoK A R S5 T RO SRR T DA R §5 & B REIPTIBEERE (NRC, 2001) © 7KHY
WERZ /K2 pH {H ~ AR 228 - S5 NRC (2001) #F7K Z BEEEA B 60 mg/L TH#UK - i
i 60 £ 120 me/L B EERERE /K 8 120 2 180 me/L BRE/K - #8348 180 me/L. AfiE K o B2
EEOUKHYEEE R BT 290 me/L ¥ FLA7KaviE & 2 K AL E S REE 2 (Graf and Holdaway, 1952;
NRC, 1974; NRC, 2001; Jim, 2008 ) > ¥4 B fEfHE 2% (Graf and Holdaway, 1952) » JZ0 3 5#i(b
PRI P 4ERA (Blosser and Soni, 1957) ; Ifi Blosser and Soni (1957) K¢ Allen ef al. (1958) 475304
B 116 mg/L K 190 mg/L ERERIAA KRV R BRI EBREE EE  (HEUKTE5HIEREE 500
mg/L ~ SEHVEEME 125 meo/l FFEEE EHETHEE (BIKPSSENEETEAHRES) - &H5K
RS (HE pH B 6.0-8.5 BRTMEAAERERHEINA4AEE 2 AHPE A& pH
RS XAERETE S - AIg PR EE 8B 2 ARk - HEEKEEFL A 8 A LR R IE T U A FL
o HET S B 2 E SR (Allen er al, 1958) o BIPN ABRFZKEERE > 84 FRECH 300 mg/L

(ERELRF > 2009) © AT H AR /KEL > BREE S5 180 me/L E 245 61.8 K 26.9% » Bl#E#E 180 mg/L &
FAd 38.2 ;e 73.1%  TmiB#E 290 me/l. FHRAE 2.0 & 41.2% (£ 8) - HARKFhRIEESHE#E 400 2 600
mg/L {E1h 1.2% (£ 8) > =& Fy 528 mg/L (R 2) > Wit F/KikEEs5HEE 600 mg/L &b 9.1% »
Hig#® 1,000 mg/L #{5 0.7% (£ 8) > fmE A 1,240 mg/L (R2)  BURHI N /K ZikigiS & & b
Bl B AKE  EEGEEFLA TR - BRIAESR - GIRRCE ~ SREKE KR SR EEHE T
B AL I T R R B A RR M s B AL E T S ETRBREAGS - EEE DUt T
KPR LR ALK » B FAR R KR

Tt e B Pt B AR B < gl - 4H R &Y - RSS2 TR ERTE RAAVKH > KECE BOTUR IS G
b B LSS o EELSE P g KA S LRI - WRIREIEE/N  HEREER
SRR - MEEREYZEESE - KIS ER AR P e R EEREE -
BROK i B B 2 S 250 me/L FTRE R BN TR BB N S - Mg E 500 me/L FIRE & EUHTL
A-#LAE2 T (The Pennsylvania State University, 2007 ) 3 58 Z bl B & 5 [#E 18 {8 S 8 (laxative effect)
TEE N2 LR K > BRIBEE S S 350 £ 600 mg/L 0 BIREEr BN TR BB E R St

(Charles, 1998) ; EHilEHE =i 500 mg/L > OB ERERERE  URtans S
BHE 0.1 mg/L MEEKERE (Schroeder, 2008) ; Wik & B 1,000 me/l GRS
REsRAEE T (Alejandro and John, 2004) 5 WiFZESEHE 3,500 me/L IR & K EVKERE
& - ik 5,000 mg/l EEEREZYIE R E B MEUKE TR (Weeth and Hunter, 1971) + WiliEEEiE =
G B AR R (selenium ) AYIRUE (Alejandro and John, 2004) - BR/KFP&HREAES 583 me/L &YFH
EBtEHEEZE R E 0.22% HIEYE - BORER A S TR B FURE R Y E R (Jim, 2008) © 2E
NRC (2001) ZERFLAFEHK 2 RBL S & 8458 - B4 R 1,000 me/L ~ /M= EFR 500 me/L 5 BN
NERFHZAK iR B 2 B2 BIR Ay 250 mg/L (BREREE > 2009) - ABASL E KR IEEE & = #7E 200 me/L
BT » ZBIANERORE (2009) 524 5 s T KEREREE & 2l 400 mg/L FHEM 1.1% (R 9) » H{E
— P HH T AR IR S e Ay 590 mg/L (R 2) > FHEERAEAE T #HEZ1Y (NRC, 2001) -

AEGIEAKh 2 S8 > DR TR EBKARE - B2 R THEREKSE - fERESREAR
B EEHEYIAER - ST R4ER A\ BSATREIE &3 B IhAEFTNE - FEIEE SE A S AfedE > (=
VTS e RS MR FE A BB ~ BB R A AR o TR SR PR 7B T 2 R K
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MEZ B > GE I AETEEEE, — - SEDREEE 250 me/L & LRI EKE
A E=R T (The Pennsylvania State University, 2007) ; 285 S ED K REERLIELL > BIEEE SEH
U R BRIt EES (3 0 2000) © 35 NRC (2001) 2 A8 /K S8 > /4 IR A 300 me/L
BN ASAKT S8 EE FIRE A & 250 mg/l GRERE > 2009) - AW H K K fEEEHE
HHEA 100 mg/L » it F/KEBHE 300 mg/ll HELE 3.7% (£ 10) > AV EELEEESERS &S
FE 3980 my/L (% 2) » WAL HENFREEIZE b o BEeE DUt KB4 - BEIRRAIE
KzEHEE -

HoEm e ad A4 EE S MR (oxidative stress) » SIS » TN —E ALK
& > TRIEDIRE TR > BESEAFR - TER - TRIRBEFRILE B B EREUKERD - 68
BHRa BRI - A RES - AESREE (David and Ellen, 2005; David, 2005 b) » H &R EAFEH
W (David, 2005 b) 5 FEAMEEEOKE NS E I ETP R AL R B SE R EVEYILE » M EKERNK
it (David, 2005 b ; Jim, 2008) » 35 NRC (2001) A A KPEZ &8 ERE 04 mg/L 5 BIA
NERAKP# > &8 FIRE 0.3 my/L (GBRERE - 2009) - AWHIE Y AXR/KSH#EEEE 04 my/l HER
0.8% > it /K &SR EEE 04 mg/L &5 23.2% HiE#E 2.0 mg/L FE{h 6.5%(F 11) mEmE R 5.79
mg/L (3R 2) A4 Z B RHEEZE T - Es Dt SKEAA A - BEREoK S -

K SEERE I 1.0 mg/l FEESEBE (metallic taste) * SHEAFMKERAEE TR  BFS
I 20 ig-<48 ( The Pennsylvania State University, 2007 ) » 3£ NRC (2001) Z#A 48K s>
FFRA 1.0 me/L s BINABKHAKHSEZ B4 FIRWET A 1.0 me/L (BRORE > 2009) 5 ER{RE (2011)
UK IR > KO B TR R AEAAOK KB REEN 2 K EETHE
RSN H K $iE B EERIEER 10 mg/L - AR EIHEEER 0.5 me/L > &2 NRC
(2001) Z§i& R ER 1.0 me/L Figide » 3 F/KEESIEEEL 17.8% » A 6.6% i 2.5 mgL (&
12) TmE Ry 3.97 mg/ll (3% 2) HEABHERNRREE HEHIVEE  (FEEEHAS 2 HE -
BEEECE DU T KL RLARER > BEE I K& & -
M1 BNERORZ iR KB L AROK A f o

[o8| PR o 2 o T Sl POt T /K B S /B0 95 6 ~ 57 BE/KJEE ~ 17 (LI ~ 10 (B
NI E /KB RIREEEHE b b R 7K S5 » Hodp 2002 FEBRAGE T G/ EHMIE Y T AK/KE S - B Rndt
431 O T KEDRIH: - BERER R EE—R O BORE B EFE/ACH - 88 - pH - & - TDS ~ £ -
SE - HIREEE - RFREE - AR - T - 6 - B8R - 8 - B - B - 80 8BS 18 TH - IR REBATIRNIZ
T /KEE Y B EE R ESHIHNEUE - BLAWFR I & AL 50 /K DU 22 B EL . 7 =0 E - 8
AR R B PR AV IR (EEEE -

2008 FEEBIA EH K MR (FEANEGETE) P 90.7% @ G iiRe & 99.88% » FFEMGE(K
f&# 45.13% ; 2009 FEE2E AR KAV FRE FFHR 92.21% 0 20106 6 B#EE 92.25% - AT
& RTRE R AR T - BRMtIE fRis e & e > k= 355 B2 /KAYER - 40 2008 fEEE K
K KRR BAIE 45.13% > SRR 2 93.80% @ (HAFEATRARME 13.99% (&L /KA - 2010) -
EAABAIT B ARKE B RAKAESE - IR K AR e IE LR S - I E e e
MEKZAKE -
V. KP4

AP > RIS A AKI A A —E R - SRS E BT T KA il > REErT
B AR AKEIAEYIRR - SRl 312 P3G K 2 KEGHRE (£ col) B A (standard plate count )
(& 13) » SERBFEESAMEARGRE  AAEFBEINE - AMA ST 2 AR A E
RS BURASEH K 2 A R EEREE A - BYMATRER | KB REEZLNA 1 CFU /100
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mL & AR 1 CFU /100 mLEFSEHT4 KFY 15 CFU /100 mL BR ¥ RAFA R B8242E (David, 2005 a ; Wright,
2007) ° KZ AEEE—REESR(EF 200 CFU /mL > ##% 500 CFU / mL For/KEARE - i 100 5
CFU / mL RUZR#EERFE (Michael and Dan, 2002; Broadwater, 2007 ) ° Bell and Gallagher (2006) Z5% @ 7
% ~ B3 - RESN—TUKZMEY) » A /KEARBIEE 1,000 CFU / mL ~ R &K
FRE ARG E R 2R 10 CFU /100 mL » A H ARG AR E A ARBARER =7 10 CFU /100 mL > RIFE
TN « AT T /KEE S RS 500 CFU / mL > /KB #3#5% « ARSI R 25
CFU /mL » &E& Ry 0-2,600 CFU/mL > Z=EgBL 100 mL 2KZFor - Hl&EEE Ky 0-26 CFU /100 mL » Lk David

(2005 a) ¥pAFEKAY 15 CFU /100 mL =172 » BURER 3 LS T /K2 KIGIRE & 8l » HH
AR HRIFR B -

R 13, FERT R N K Z A

Table 13. Microorganisms in ground water sampled from dairy farms

Standard plate count E. coll.
CFU/mL

79 (0-330) 25 (0-2600)
Sample number 312.

% 14, FAEH R RIS S AUKI Bk

Table 14. Microorganisms in water trough sampled at different time from dairy farms

Sampling at SPC EC FS FC
different time
CFU/100 mL
A - 73,000 - 900

(4,700-225,000) (228-1,500)

B 1,900 46,000 79,000 4,900
(46-5,700) (830-82,000) (410-154,000) (77-12,800)

C 73 10,500 185,000 1,500
(14-116) (2,700-19,300) (2,700-570,000) (146-1,030)

A: Octomber 25, 2010

B: November 2, 2010

C: November 22,2010
Sample number 20.

SPC: standard plate count.
EC: E coli.

ES: Fecal Streptococcus.
FC: Fecal coliform.

R EIRFE SR 20 P45 FERUKME (HARFE R T /K) Z KR E M KIBEEEE (Fecal
coliform) ~ 7KHPEEMEFEERE ( Fecal streptococcus) ~ FKHRHGIRE SRR » 57 A0F% 14> R[EF
FEMZ BIRERA . HEMEHEIRE 2 PSR B AR - X BURE FHEEUKE 2 A
485 HEUKME 2 M RIGIREER - FEMSEIRE - RIS A W EE K - B4 H e
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AR ESF RO R T e A ERHERE - MHEEEEYT - KGR E KGR E R
WEZHEM - RREBREESHeI B KT EEZEHEE  MAnmSEEFLTESHE
AR > WIER KPR REREARR - RoroKREmREN g2 VESREY Y5
Fe o ik David (2005 a) f5H > HFEEMKGIFER &R RERERE - For b NBFEETH > K2
EREMHERE SRR ERAGARER > MR R BEIRENTSR - AL AWTTell 20 BAAST
CHUKME Z A Yita M GER - AR B2 BB ERTSRFTE - 55 IREREVEERIUKRE KR - [FIIFER
iz AR5 2 st TR &ERAEE 15 M K Z EEMRRGIFEE - EEVEEIRE - KRGS
KA S HUKE 2K BE > FREERRIOKIE 2K ER2AE T « (K32 NRC
(2001) P/ NF R A EOKE R © SEEMRBGARE R AIZ/ NG 1 K 100 CFU/L00 mL - [ S5 42
BREE T HIZE/ NS 3 e 30 CFU/100 mL © David  (2009) BT FZREIRH 1-3 JUKHRISIRE
“&itiE 10 CFU /100 mL > AUFRHE— DR IS (E MR RGAT R LS (E Mg BRI AE(E F B et -
BURAWIT DR AL AAS K2 AmEFREA B - SRR EIUKE - FREIBKE > Bl
SNESAE S K Z A anE

F 15, AFGAFERH K Z HeE)

Table 15. Microorganisms in ground water sampled at different time from dairy farms

Sampling at SPC EC ES FC
different time
CFU/100 mL

A 50 1,800 1,280 5
(35-78) (96-5,500) (39-4,000) (0-20)

B 30 320 190 0
(2-54) (3-1,000) (10-680) 0-1

C 60 1,090 1,240 0

(20-330) (40-1,360) (5-4,100) 0

A: Octomber 25, 2010
B: November 2, 2010
C: November 22,2010

Sample number 20.

SPC: standard plate count.
EC:E.oll.

ES: Fecal Streptococcus.
FC: Fecal coliform.

BN BRI E R T HECRIER TRIARY - FSH0AREE RN - Bt s 748K
AL E & B B 7 AR © Alejandro and John  (2004) K Alejandro efal. (2007) EEHEEZE/DH] 2 XK
B (&MEY) > WESGKPHEYE - 085 - 8 - & - 5 - 87 - sVEERA BRFEHE > REAS
BOK TR - SR PRERE S - R IR FARR R T eSS - 8 & MEZEHE > BRIHE
T EKh &SN - TREEERE - BTN - Ko ES - SENVPR R s Bt ie SR EIIERE - &
AR R EE  BRAVACTR R IR ER S - BISMNRK R EVEE A BiES & - WA B8 2 E i
EEENEHR -
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AWFERTR it KR ER pH BN > HABIR(EERRSY « VRN B 2 P EE = E K
IKEOKERHEK > BBy A HA K Z bR ~ &8 - 8 $1%5 2 S8l 3EE NRC (2001) 2
BAEKIESE  HALASSHKZ BEE - TDS - HESFEERE  HRHEER LA E TR -
A RBE LR - JUEZPES > WSS DM N KB A SR EE e K M5 HEsEe
aTE o SHEEES - BEES S pH BEZAFSMK RSB ER RO HRE
[ERE ~ A~ A ERETE PR SRS AT S AR K E DR E AL A e -

T

ARBERE R TR ARAE - CRBRRMARAE ~ S hERNDARAE - EEE
mfRYAIRAE] ~ EIRGE G IREA LI TR - FERmkOARAE - 28aREEA I TR - 5
TLRan THERMNARAE  EARGPEMMIARAE - GELIES BRI AR A SR E 5
BhEREE SRR /KEE + WEEAT TSGR « IRt - R - B2 ~ PEERBIAEGE THEXR - 5
W IRE B KER IR R AT > SEREEEH -

SHRR

HRERS - 2000 - EUEMIIEH /KB 2 SETA - I RBGET IS 5w S o p. 22

KOPERKFIE 2010 o HARKBEAKE K3 o F5F 2341-04-01  LORHAFIZ LR -

ERORE © 2000 KM RIGIRE BRI 774 J8/B0% < NIEA E 214.00C 7% © BRI REE T
55 08284 HEAE -

BRE - 2003 « BRHIZKAKERREETT7E — BRKZRSE - NIEA W 101.52 A » TR R IREZSRTE
0920072192 SFAE -

ERORTE © 2005 o CUEEER I /AK h i AR ki i A SR M SRR B 2 A - CNS 4B5% 13435 5% N 6267 - &%
BB SRR EAT

BRRE < 2007 o K KEGHEE R R ARGIR BRI 75— BE 2 2 GUBUE - NIEA E 237. 52 B - 7B
HIRE BT SE 0960091685H 5RA S ©

BRORE - 2000 » EXFHACKERELE - (TR R EEEZ 3555 0980106331 E 5 <841 -

BORE - 2011 M T AKSEYETIEERE - (TR BN REFIRE 155 1000010141 5FH88A0 -
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Abstract

This study examined the physical and chemical properties, heavy metals, and microorganism profile of
water on dairy farms. The physical and chemical properties included pH, electrical conductivity, as well as
contents of total dissolved solids (TDS), nitrate-N, nitrite-N, hardness, sulfate and chloride. Heavy metals
included iron and copper. The microorganisms including fecal coliform, Fecal Streptococcus, Escherichia cali,
and standard plate counts were determined. The result showed that 467 dairy farms had inferior chemical and
physical propertiesin their groundwater than in their tapped water and processed water except for pH values.
Moreover, water on a few dairy farms had excess amounts of sulfate, chloride, iron and copper which failed
to meet NRC (2001) standard, or high content of electrical conductivity, TDS and hardness. The result also
showed that variations of bacterial counts of the groundwater on 312 dairy farms,existed Several farms had
poor groundwater quality. The bacterial counts (n = 20) of the trough water (originated from groundwater)
were much higher than those of the groundwater, indicating that trough water had been polluted by cow dung.
It is necessary to monitor the water quality of dairy farms and make improvement when regularly.

Key words: Water quality, Monitoring, Dairy farms.
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