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Chemical Composition of Precipitation in Suwon Area
and Its Effect on Crop Development
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Abstract

This study was carried out to investgate the possibility of potential injury to crops which were
exposed to precipitation. The rainwater were collected from May to September in 1992 and analy-
zed its chemical composition. The amounts of chlorophyll and cations in plant were measured,
and the morphological structure of epidermis was also investigated by SEM. The results are sum-

marized as follows:

1. The pH of precipitation in Suwon was relatively high even with high level of SO~ and
monthly pH at May, June, July, August, and September were 4.65, 547, 5.32, 5.44 and 4.80, respe-
ctively.

2. The amount of ions in rainwater was in the order of NHf, Ca?*, Mg?* and H' for ca-
tions, and SOf~, NO; and Cl~ for anions.

3. pH of rain in less than 5mm of precipitation was higher than that in greater than 5mm of
precipitation.

4. The amount of chlorophyll was higher in the plant exposed to rain than that in plant inter-
cepted rain during the early portion of growing season, but at the later period, the trend was
shown to be reversed.

5. When the sesame plants were exposed to rain at harvesting stage, they contained less
amount of CaO, MgO and Na;O than those with the interception of rain.

6. Scanning electron microphotographs revealed the shringkage in glandular trichomes in the

epidermis of sesame leaves when they were exposed to rain.

* FEAEH FYrled T 2(Agricultural Science Institute, RDA, Suwon, Korea)
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Table 1. Monthly variation of ion concentrations in rainwater of Suwon area (unit : peq/f)

Cation Anion

Month pH

NH; Ca** Mg+ K-* Na* H* X+ NO; S0 G -

May 4,65 1448 839 140 95 254 224 3000 490 1860 357 2711
(n=6)"

Jun. 547 1943 755 135 132 295 34 3294 561 2983 333 3877
(n=4)

Jul. 532 1761 1115 210 355 520 48 4009 946 3576 502 5024
(n=6)

Aug. 5.44 69.7 15.1 2.7 5.7 11.0 36 1078 255 60.0 9.2 94.7
(n=5)

Sep. 481 604 258 5.8 5.2 168 156 1296 265 874 150 1289
(n=6)

Ave, 497 1264 631 116 141 273 107 2532 508 1956 290 2754
(n=27)

* : number of sample

Table 2. Chemical composition of rainwater with the amount of rainfall in Suwon area)
(unit:peq/£)

Amount Cation Anion
of pH
rainfall NH; Ca* Mg+ K+ Na* H* T+ NOz SO CI- =-—

< 5mm 5.22 1077 519 9.0 146 221 61 2114 425 1525 356 2306
5-10 479 963 231 64 129 180 162 1729 370 993 331 1694
10—15 4.99 55.5 6.7 29 55 186 102 994 207 573 169 949
15—-20 4.87 60.0 55 22 48 173 135 1033 230 569 168 96.7

20—25 481 626 50 17 42 136 1565 1026 190 553 147  89.0
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Table 3. Correlation coefficients between the ions of rainwater in Suwon area

EC NH, Ca Mg K Na H Z+ NO: SO, Cl
NH, 0.958***
Ca 0.942*>  0.852***
Mg 0962%**  0873***  0.988**
K 0.907**  0806™* 0937 0961**
Na 0938** 0856™* 0935™** 0972*** 0556+
H —0.122" —0.140" -0185"™ —0.130™ -0.153" —0138"

A+ 0.986™*  0935™*  0974** 0988 0.943***
NO; 0.956**  0.870***  0958*** 0980** 0.982***
S0, 0975***  0910™*  0966** 0982*** 0.968***
Cl 0925***  0.848™* 0966™* 0968** (0918
- 0973***  0900™* 0973 0988** (.973***

0962+ —(.112™

0.960"* —0.117"  0975***

0.959"* —0.177" 0987  0.985™*

0.958*** —0212" 0957 0928** 0.943**

0.966"* —0.173"  0989** 0989™*  0999™* (0954***

Table 4. Correlation coefficients between the ions of rainwater(10—15mm) in Suwon area

NH, Ca Mg K Na H T+ NO; SO, Cl
Ca 0.725*
Mg 064778 0870**
K 0.788* 0958**  0.851™
Na 0838**  0691™ 063" 083"
H- 0.378"  0.742* 04047 0690"  0302"
T+ 0950  0888**  0.752* 0931 0853 0612
NO, 0.796* 0905**  0691°  0922*  0.730* 0.821* 0.930%**
SO, . 0906** 0530 04927 0569" (665" 01417 Q782" 0522™
Cl —0274™  0123"  0348™  0.129" —0195™ 0115 —0130™ -0095" -—0245™
- 0952%*  0.760* 0695 0797 0.750* 0418" 0925  0.747* 09374 —0.050"
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Fig. 1. Ratio of total and cation concentra-

tions
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Table 5. The amount of chlorophyll in

sesame plant with treatment

(unit: mg/g F.W)

Treatment Jun, Jul.

168 (1000*  3.00 (100.0)
171 (101.8) 241 ( 80.3)
180 (107.1) 258 ( 86.0)

Interception of rain
Non-interception of rain
1% Ca(OH)g

* . index
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Table 6. The amount of chlorophyll in to-
mato plant with treatment (pot)

(unit: mg/g F.W)
Treatment 3 times 5 times 10 times
Interception 1.87(100.0)*  2.55(100.0) 2.15(100.0)
of rain

Non-interception  2.01(107.5)  2.56(100.4) 2.00( 93.0)
of rain

1% Ca(OH), 1.94(103.7)  2.65(103.9) 2.15(100.0)

* | index

Chemical composition of rainwater; pH-4.65, NH,-73.6,
Ca-25.7, Mg-5.8, K-7.6, Na-15.6, S0O,-70.3,
NO,-58.7, Cl-15.6
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Table 7. The amount of cations in sesame
plant with treatment at harvesting

stage (unit: %)
Treatment Ca0 K:0 MgO
Interception 1.54(100.0)*  2.22(100.0) 0.38(100.0)

of rain
Non-interception  146( 94.8)  2.39(107.7)  0.32( 84.2)
of rain

1% Ca(OH), 159(103.2)  2.54(1144) 0.3%(102.6)

¥ ! index
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Fig. 2.—7. Scanning electron microphotographs of epidermal features of sesame leaves. —2. Sto-
mata X 4,000 3. Surface of epidermal cells X 100 4. Glandular trichomes X 1,000 (inter-
ception of rain) 5. Deshaped glandular trichomes X 1,000 (non-interception of rain) 6. A
normal glandular trichome X 2,500 (interception of rain ) 7. Shrinkage in glandular tri-

chome X 2,500 (non-interception of rain)
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