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The Effect of Rainfall, Irrigation and Fertilizer Application on
Water Properties of Pond in Golf Course

Young-Sun Kim* and Suon-Kyu Ham
Turfgrass Research Institue, AMENC Co. Ltd, Inchoen, Korea

ABSTRACT

This study was conducted to investigate the effect of rainfall, irrigation and fertilizer
application on water qualities of pond in golf course from May in 2007 year to
November in 2008 year. For survey of water quality, it was sampled at 10~12
sites(irrigation site 2, drainage site 3, and hazard site 5~7) of SKY72 G.C and
evaluated with analysis items such as pH, electrical conductivity(EC), DO, SS, T-N,
POs-P, K, Ca, Mg, Na, SAR, BOD and COD.

Results obtained were summarized as follows:

The value of pH, EC, DO, T-N, POs+P, K, Ca, Mg, Na and SAR was in dry
season, but those of SS, BOD and COD in the rainy season. N and P concentration of
pond water showed 1.2~28.8mg/L and 0.005~0.172mg/L, respectively, and so it was
higher than eutrophication level of lakes and marshes recommended by the Ministry of
Environment in Korea. As a reault of correlation analysis, EC in the water was
significantly(P<0.01) related items such as K, Ca, Mg, Na, SAR and salinity, and SS
significantly(P<0.05) BOD and COD. In comparison with a corelation between
respective analysis items and rainfall amount, SAR was significantly(P<0.01) positive
but T-N negative(P<0.01). As compared with corelation between respective items and
irrigation amount, pH was significantly(P<0.01) positive but T-N(P<0.05) and
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BOD(P<0.01) negative. When it was applied to N, P,Os and K;O in golf course, N
and KoO significantly affected water qualities of pond(P<0.01). These results suggested

that a pond water in golf course was affected by the fertilizer application, rainfall and

irrigation and EC was adequate monitoring indicator for the evaluating water quality of

pond by chemicals influent.
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Table 1. The change of water quality of respective season in SKY 72 G.C.

BEC DO S T™ Po,P K Ca Mg Na BOD COD

Year  Month Sample pH e mg-L'l SAR
Drain 917  18% - - 350 001 29 43 41 3% - - 2.85

May Irrigation 885 800 - - 2.04 047 17 31 10 108 - - 1.69
Pond 890 671 - - 175 009 21 % 9 112 - - 143

Average 897 1109 - - 24 0059 23 33 20 18 - - 1.9

Drain 888 L7048 260 14 0203 30 58 H 24 2.03

June Irrigation 856 801 535 291 233 0177 12 48 9 P - - 155
Pond 941 713 291 195 215 046 16 0 9 115 - - 1.3%6

Average 8% 1006 437 249 19 0172 19 46 17 1% - - 1.65

Drain 848 1444 441 W7 175 0019 21 58 29 260 037 - 225

sy Irrigation 772 719 442 420 368 0081 12 46 8 & 516 - 165
Pond 852 637 198 2118 203 0026 2 28 9 114 601 - 1.31

%007 Average 824 933 360 U2 25 042 18 4 15 153 38 - 174
Drain 812 619 38 97 3% 004 9 32 11 8 159 - 1.05

August [rrigation 737 566 503 185 105 0055 7 4 7 bl 246 - 087
Pond 888 467 219 150 077 009 7 28 8 5 229 - 063

Average 812 551 367 144 18 0020 8 » 9 ® 21 - 0.85

Drain 777 9% 406 100 057 0042 11 40 1 % 152 - 1.00

September Lrigation 719 589 442 148 184 00% 11 29 7 68 1P - 0.93
Pond 859 454 510 25 127 0028 8 3 7 47 34 - 0.66

Average 785 602 453 61 12 0055 10 33 10 69 210 - 0.86

Drain 818 1063 53 20 188 0023 13 51 21 45 111 - 1.34

October Irrigation 808 591 464 3813 1201 0027 11 32 8 7 08 - 098
Pond 802 62 494 80 148 0031 10 ¥ 9 T 14 - 091

Average 809 759 498 138 96 0027 11 40 13 97 108 - 108

Drain 876 1657 508 63 373 0004 55 214 152 187 098 467 070

Apr Irrigation 898 812 542 2 373 0006 33 12 37 91 210 373 0%
Pond 843 8% 407 X 728 0006 34 7 2 8 07 450 112

Average 872 1121 48 317 49 0005 41 140 72 12 126 430 08

Drain 781 1789 392 42 313 0033 18 41 22 218 140 720 184

July Irrigation 737 92 32 ND 306 0030 11 10 4 6 126 48 138
Pond 820 82 3% 2 387 0026 12 13 8 9 18 626 172

Average 779 11¥ 369 170 34 0030 14 21 13 127 150 609 165

Drain 803 81 348 47 270 0030 8 2B 12 106 379 48 119

NE A Irrigation 740 672 181 3 1.23 004 11 20 6 % 168 49 106
vgust Pond 956 48 493 B 338 0037 6 17 5 47 38 54 072
Average 833 676 340 B8 26 00 8 2 8 T 315 521 09

Drain 771 1221 348 33 A42T  00B % 21 139 117 573 116

September Irrigation 783 606 291 18 6.67 0036 11 21 6 39 573 0%
Pond 874 5% 432 D 820 009 8 29 7 B 27 851 069

Average 809 808 357 269 130 0035 9 3 11 8 263 668 092

Drain 759 1668 394 9 4,17 009 16 63 29 1% 2187 793 142

Novermber Irrigation 749 674 401 42 12 0129 16 21 7 T 378 420 08
Pond 768 70 426 3B 9.07 0083 15 37 8 & 3 540 0%

Average 759 104 407 596 48 0091 16 42 15 118 986 58 109
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Table 2. The correlation coefficient of respective analysis items

oH EC DO 8§ TN POP K Ca Mg Na  SAR BOD COD
pH 1.0000

EC 00095 1.0000

DO 055697 00503 1.0000

SS 00703 01664 01258 1.0000

TN 035067 00199 -0.0633 01228 1.0000

POSP 00292 00433 01082 00490 01041 10000

K 0.1996 08438° 01760 01256 00760 -0.0698 1.0000

Ca 00789 054607 02087 01166 -0.0615 -0.0393 05128 1.0000

Mg 00942 072307 01296 01447 -0.0902 00087 06841 08745 1.0000

Na 0001 094627 00092 01784 00847 00644 06734 04743 06773 1.0000

SAR 01349 060137 01854 00238 01061 00291 03848 -0.0962 01077 06809 1.0000

BOD 00992 01745 00677 03395 01618 02165 -00267 00542 00277 01370 00878 1.0000

COD 00649 00737 01411 02263 00612 00374 02370 01770 00758 00597 00888 0.3643 1.0000
" p<0.05, " P<.01
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Table 3. Investigation of rainfall, irrigation and fertilizer application for 2007~2008 year in SKY72 G.C.

Lo Month
Investigation item Year 1 3 3 1 5 5 7 8 9 0 M Tl
Rainfall(mm) 207 36 112 707 2O 1134 482 7413 1830 171 3BT 193 719
2008 70 43 372 468 53 838 4710 1960 610 610 233 189
2007 8569 29343 59365 75617 122515 33925 70,219 28,871 78492 29819 2744
Trrigation(ton)
2008 1,340 35,103 76,012 117,176 80,187 31,747 69,147 89,740 84,725 23,297 1,751
N 2007 32 9.1 176 6.3 4.0 49 58 76 44
- s 2008 96 100 123 8.0 4.1 8.5 94 106 55
a};;’;g;g;n oy 2 25 68 82 21 13 14 59 55 22
(em?) T 2008 50 117 2.2 6.0 2.4 32 5.4 48 30
K0 2007 38 3.0 156 27 2.3 35 58 90 6.8
2008 60 101 7.0 9.3 72 56 124 139 63

“Ferilizer application was sum of amount supplied to green, tee and fairway for 2007~2008 year.
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Table 4. The correlation coefficient between rainfall and respective analysis items.

pH EC DO S8 TN

POsP K Ca Mg Na SAR

BOD COD

-0.0790 00002 -02076 01555 -0.3012"
-0.0213 0.0807 -0.0991 -0.1198 -0.3011
0.4009

All samples
Drain water

Trrigattion water -0.3074 0.0084 04952"
-0.0525 -0.0328 -0.2282 0.0357

-0.3152

Pond water -0.3069"

01142 -0.0659 -0.1714 -0.1141 0.0580 02584~
01298 -0.0927 -0.2025 -0.1548 0.1364 0.2452

0.0990 -0.2469 -0.1239 -0.2459 -0.1471 02438 0.2533 0.2357
01905 0.0146 -0.1878 -01102 0.0360 03072

-0.0340 0.0979
02717 0.1054

0.3585 0.0697

T P<0.05, " P<0.01

& Ak} SARAA 95% 5
dehjel 2Ly £ 3ed 9Fe A
&

Begol Fxge s4o Ve U
e 249 AW, BAES ASEE pHY
A% 95% FEAA 27 ge 4B
qsh e AR Gedn, Esn
the BAso AREBOA 27 959 &
T 9% FFY T2 AUAAES e
A} (Table 5).

Aol BxRe] A wAe e

%At A (Table 6), AW &2 i 7
2l7F 99% FFolA A4 Fo FREE o

el A th(Frank 5, 2006). Table 49} 5°l
A ZAME vke} o] AlMlE AA9 ZYe
#Het % Sl o8 4A &=y #A
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Table 5. The correlation coefficient between irrigation and respective analysis items.

pH EC DO 88 TN

POsP K Ca Mg Na

SAR BOD COD

All samples 04342 00227 01614 01167 -0.2288"
Drain water 04287 0.0404 01879 -0.2153 0.0339
Trrigattion water 0.5828" -0.0579 -0.1919 -0.1779 -0.3602°
Pond water 04968~ 0.0153 03776 00411 -0.2787

01210 0.0983 0.1154 0.0876 0.0627 -0.0118 -0.2556 0.0024
02941 0.1857 0.1262 0.1274 0.0639 0.0309
0.0247 0.0057 0.2882 0.1887 0.0805 0.0052
-0.0684 0.0680 0.1122 0.0782 0.0719 -0.0601

-0.3692 -0.4038
-0.0881 02011
-0.3238 01915

" P<0.05, " P<0.01

Table 6. The correlation coefficient between N, P:Os, KoO of fertilizer application and N, PO4P, K of

pond in golf course.

T-N P05 K20
All samples 0.3382" -0.0318 0.2630"
Drain water 0.6041 -0.3516 0.3675
Irrigattion water 0.2866 -0.0004 0.2769
Pond water 0.2785° 0.0633 0.2468

" P<0.05, " P<0.01
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