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The Monitoring of Agricultural Environment in Daegwallyeong Area

Kyeong-Hun Park, Hye-Jeong Yun, Kyoung-Yul Ryu, Jeong-Chul Yun, Jeong-Ju Lee,
Hyun-ah Hwang, Ki-Deog Kim', and Yong-lk Jin'*

Microbial Safety Division, NAAS-RDA, Suwon, 441-707, Korea
'National Agriculture Research Center, NICS-RDA, Pyeongchang, 232-955, Korea

In order to provide the basic information on the agricultural environment in Daegwallyeong Highland, the
characters of weather, water, and soil quality were investigated. The meteorological characteristics was
monitored by automatic weather system (AWS) at 17 sites. The quality of water for samples were collected
monthly at 24 sites depending on landuse style. Soil samples were collected from a forest, grassland, and the
major vegetable cultivation areas such as potato, carrot, Chinese cabbage, onion, head lettuce, and welsh onion
field. The weather showed the mountain climate, and the average yearly temperature is 6.4 C, the average
temperature in January is -7.6 C and the average temperature in July is 19.1°C, and the change of temperature
on the districts of Daegwallyeong is severe. The yearly record of precipitation shows 1717.2 mm. The water
quality of crop field was worse than forest or grassland in Daewallyeong highland. In 2005, annual T-N, T-P,
SS distribution of Chinese cabbage field showed 7.4~11.3, 0.061~0.1, and 3.0~53.0 mg L". The potato field
showed 3.1~7.2 , 0.019~0.056 and 0.5~3.0 mg L'l, respectively. Being compared of water quality between
potato field and chinese cabbage field, it showed that the water quality of Chinese cabbage field was worse
than potato field. On farming, the soil of crop cultivation showed pH 5.6 to 6.8, 18.0~42.4 g kg'1 of OM,
316~658 mg kg™ of Avail. P,Os. The content of cations showed 0.41~0.88 cmol. kg™ of Exch. K, 3.73~7.07
cmol. kg™ of Exch. Ca and 1.17~1.90 cmol. kg™ of Exch. Mg.

Key words: Highland agriculture, Water quality, Meteorological characteristics, Nutrient loss
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Table 1. Overall situation of atmospheric elements during '72~'05.

Year Temperature - Rela.tiye Precipitation Wind Amout Sunshine
Mean Max Min humidity speed of cloud
C % mm m s’ 110" hr
2001 7.5 12.8 2.8 74.1 1551.7 4.7 5.5 2190.0
2002 7.5 12.7 2.9 73.9 2697.6 4.6 52 2145.1
2003 6.8 11.8 23 79.8 2685.4 39 5.7 1814.0
2004 7.8 133 3.0 72.2 1815.5 4.3 49 2278.1
2005 6.6 11.9 1.9 73.2 1881.1 4.5 4.8 2267.5
Average 64 114 1.7 74.6 1717.2 3.9 53 23275

(72-00)
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2 8 5 9, 0300 m Alo]9] 7] 2L 12.2C2
300~600 Alo]9] H#7|-& 83C K} 39C Wlon %11

7} 800 m o] A= 5.9C ©] AJo|E5 KT} (Table 3).
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74.6%5 B3 vivle] Sjs sjshE Sld 03 79.8%F *
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oV Batt Bt 10% o A W= QAT (Table 4).
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Table 2. Monthly mean of temperature during the period.
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Now. Dec.  Annual
T
2001 -8.9 -5 -0.2 7.7 13.4 16.7 22.1 20.4 15.2 11.2 2.4 -4.9 7.5
2002 -5.1 22 33 9.6 124 16.2 19.6 18.8 14.2 7.6 -0.7 -3.8 7.5
2003 -8 -3.6 -0.5 7.2 124 15.7 17 18.7 14.9 7.6 43 -4 6.8
2004 -6.9 2.9 1 8.3 13.3 17 20.5 18.8 15 8.2 3.9 2.5 7.8
2005 =15 -1.4 -14 8.4 11.4 17.9 20.1 19.9 14.9 8.4 2.9 -9 6.6
Average
-7.6 -6.0 -0.8 6.6 11.8 15.6 19.1 19.0 13. 8.2 1.6 -4.6 6.4
('72-'00) 7 ? ? ?
Table 3. Climate properties of Gangwon province.
Region Year Temperature Precipitation Sunshine Mean velocity
[© mm hr m sec’
average ('73-'04) 12.8 1412 21233 2.6
Gangneung ,
05 12.9 1653 2295.9 3.0
) average ('73-'04) 10.9 1299 2377.5 1.1
Wonju ,
05 11.5 1571 2036.5 1.3
average ('73-'04) 6.5 1774 2285.4 3.9
Daegwallyeong ,
05 6.6 1881 2267.5 45
Table 4. Monthly mean of relative humidity during the period.
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Now. Dec.  Annual
%
2001 71.2 73.4 63.5 59.0 70.0 85.0 83.9 90.1 86.0 81.8 66.2 58.9 74.1
2002 75.9 61.4 59.6 56.2 73.3 78.3 87.4 89.6 89.1 74.2 62.6 79.2 73.9
2003 73.2 80.7 80.0 73.1 71.5 83.3 94.7 91.6 91.2 71.4 76.3 65.1 79.8
2004 63.8 59.7 52.8 53.6 71.7 76.5 87.7 90.9 89.8 78.3 74.2 67.5 72.2
2005 63.1 66.3 67.9 57.7 70.7 81.8 90.0 87.9 90.9 80.2 64.1 57.9 73.2
Average oo 600 705 644 677 794 858 870 844 763 722 697  TA6

('72-00)
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Table 5. Monthly mean of precipitation during the period.
Year Jan. Feb. Mar.  Apr. May Jun. Jul. Aug. Sep. Oct.  Nov. Dec. Annual
mm

2001 125.2 117.8 48.0 43.5 33.6 184.1 2045 109.5  353.1 2648 323 353 1551.7
2002 86.0 33 403 1055 2045 138.8 366.5 1236.4 159.7  210.6 9.2 1368 2697.6
2003 52.1 103.9 1029 2327 202.6 1972 3644 373.1 745.0 96.6  205.2 9.7 26854
2004 8.4 37.7 12.7  109.8 82.6  281.7 480.0 5444 2148 5.0 25.3 13.1 1815.5
2005 50.2 107.4 128.9 53.0 413 2355 2735 3113 5372 124.0 16.0 2.8 1881.1
A
(,;;r,(a)%‘; 598 501 733 965 1142 1821 2918 3751 2437 1112 815 378 1717.2
Table 6. Incidence day of Fog, Snow, Frost, and Ice in Daegwallyeong highland.

Year Fog Snow Frost Ice

day
2005 125 46 53 159
AVR
(72-00) 133 59 78 166

2L 92004 9 Apolo] ek 71 antel ke of
N oo Azt

ZARR|FoA] W (72~'00)7F AR 1717.2
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Table 732} e}, 19| $-2-2 A0e] T2 oI} Lieksk

#2208 Fejo| mhE Aol Igich pHE AT
279] A9-E B 722 HABIAL A% pH WS HE
7h oFAIRE, HlEAIA O] A 2AIRE W Bt pH7}
7490 1 W3 W% 6.8~8 27HX 2 AL AufA|e]
pHET} o] 90 WsP = o Zth A7d=E (EC)9
79 A, 22)9] 49 zkzF 0,397} 0,42 dS m ¢l Bh o]
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EC glo] 22t 4u), 3uf £9it}. DOY sE+= AR, 249
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Table 7. Water properties with landuse type in Daegwallyeong highland.
Site pH EC DO COD T-N T-P NHsN  NOs;-N SS
dS m’' mg L'
Forest Range 7.1~15 029~0.5 9.1~104 0.7~1.6  0.5~1.0  0.003~0.021 0~0.8 0~1.5 1~5
Mean (7.2)' (0.39) 9.7) (1.0) (0.8) (0.013) 033)  (0.8) Q)
Glassland Range 7.0~7.4 0.27~0.51 9.2~102 12~21 0.6~09  0.003~0.025 0~1.1 0~1.8 0.3~7
Mean (7.2) (0.42) (9.6) (1.4) (0.8) (0.017) 048  (0.7) 3)
Chinese Range 6.8~8.2 1.11~197 7782 13~28 4.1~81  0.006~0.201 0~1.1 3.0~7.0  14~88
cabbage Mean (7.4) (1.64) 8.1 (1.9) (6.6) (0.122) 0.56) (5.5 (55)
Potato Range 7.1~7.6 0.63~125 92~96 0720 22~55  0.020~0.069 0~12  0.7~6.2 1~19
Mean (7.2) (1.11) 9.3) (1.2) 3.9) (0.035) 0.67)  (34) ®)
Doam Range 7.0~9.6 0.66~134 7.099 13~83 24~70  0.044~0.839 0~4.7 0~4.0 7~119
Lake Mean 8.2) (0.95) (8.3) (2.9) (3.6) (0.217) (1260  (1.7) (37)
TAverage concentration of landuse type in 2004.
ds m! mg L
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Fig. 1. Water properties with cultivation time in Daegwallyeong highland in 2004.
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Table 8. Water properties with landuse type in Daegwallyeong highland.

Site pH EC DO COD T-N T-P NH4-N NOs-N SS
dS m" mg L
Forest Range 7.0~8T.1 033~039 91~140 07~25 0.6~1.1 0~0.015 0~1.0 0~1.1 05~23
Mean (7.6) (0.35) (10.6) (1.4) 0.9 (0.008) 0.2) 0.4) (1.2)
Glassland Range 7.1~80 040~0.61 8.6~137 1.7~24 0.5~29 0~0.025 0~1.1 0~09 1.0~56
Mean (7.6) (0.53) (10.4) (2.0) (L.1) (0.013) 0.2) 0.5) 2.4
Chinese Range 7.5~86 1.66~239 8.1~126 22~48 74~113 0061~010 0~14 4.1~88 3.0~53
cabbage Mean (7.9) (1.95) 9.6) 3.5 4 (0.084) (0.4) 6.3) (18.3)
Potato Range 72~82 1.06~153 83~11.7 1.0~42 3.1~73 0.019~0.056 0~0.6 23~42 05~3.0
Mean (7.8) (1.29) 9.6) 2.3) 4.4 (0.036) 0.1) 3.0) (1.9)
Doam Range 72~104 097~161 64~104 14~104 3.8~48 0.021~0.149 0~0.2 0~29 2~22
Lake Mean ©.1) (1.38) 8.9) 4.7 “4.2) (0.061) (0.1) (2.0) 6.4)

TAverage concentration of landuse type in 2005.
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Table 9. Chemical properties of soil of crop fields in investigated site (1st).

Exch. Cation

Crop pH EC OM Avail. P,Os
K Ca Mg
(1:5) dS m’ g kg'l mg kg'l —————————————————————— cmol, kg'] ----------------------
Potato 63037 0.71£0.067° 424+2404° 454+166.1°  0.88+0.527" 7.1+2.10" 1.7+£0.20%
Carrot 5.6+0.56° 0.84+£0.159" 18.0+£690°  549+504® 0.41 +0.140 4.4+0.95 1.2+0.25%
hi .
Chinese 56+036°  113+0571°  33.0+£1721™ 658+4243"  0.63+0274 63+2.48 1.5+035™
cabbage
Onion 6.0+075°  067+0.022° 267+955°  450+£112.8°  0.60+0.174 3.7+1.41 1.0+0.15°
Head lettuce  6.8+0.33" 0.82+£0.113" 183+424°  409+133.9®°  0.73+0.261 5.8+0.77 1.9+0.17"
Ish . . .
:goi 6.6+0.22° 0.82+0.063" 208+£4.12°  316+96.1™  0.52+0.206 6.9+2.40 1.6 +0.45™
Forest 5.6+0.40° 0.64+024°  699+212°  38+85% 0.40+0.116 72+3.85 1.2+0.25%
Grassland 6.0+£096®  057+0.033° 51242427 207+£792° 0.64 +0.329 5.6+3.55 1.2+0.55%

"Not Significant

1EAverage of Crop cultivation field

SEach data represents mean values and standard deviation. The same letter are not significantly different at 5% level in Duncan’s
multiple range test.

Table 10. Chemical properties of soil of crop fields in investigated site (2nd).

Exch. Cation

Crop pH EC OM Avail. P;0s

K Ca Mg

(1:5) dS m' g kg’1 mg kg1 ---------------------- cmol, kg'1 ----------------------
Potato 63+0.51™  0.83+0264" 454+18.65° 406+ 84.2° 1.01£0.623" 54+£133® 1.3£0.05"
Carrot 6.2+0.66™  047+0.078° 17.6+£7.15°  299+1248° 023 +0.055 4.9+0.85 12+0.25%
CC;;E:Z 590+040°  1.11£0.606" 28.0+737°  401+£2968"  0.69=0.461 5.0+ 0.90" 12+0.10°
Onion 63+0.92™  055+0215° 233+9.19°  446+247.1° 0.61 +0.461 3.6+ 1.05% 0.8+0.32°
Head lettuce 6.8 +=0.20° 050+0215° 242+11.00° 421 +1182° 0.73 +0.388 5.1 £0.505® 14+020°
Kiih 6.2+0.51™  0.50+0.059° 22.0+5.73° 331 +143.2° 0.51+0.386 47+£1.92° 1.0+£041%
Forest 53+041° 041+0.032° 724+23.17° 14+19° 0.27+0.208 33+127° 0.7+0.30°
Grassland 64+030"  041+0.132° 68.0+43.94° 139+64.1" 0.81£0.65 59+1.62° 12+051%

"Not Significant

iAverage of Crop cultivation field

‘Each data represents mean values and standard deviation. The same letter are not significantly different at 5% level in Duncan’s
multiple range test.
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