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Influence of Soil Acidity on the pH of Plant Sap

Park, Yang Mun

— Summary -

An original soil pH of 5.3 was changed to 5.5, 6.5 and 7.5 by applying calcium carbonate. The resulting
various in growth, yield and leaf sap pH were observed in com (bantam), soybean (hill) and buckwheat
(native) . Sample were taken at 3 week intervals during the growing stage 5 times a day every 3 hours starting
at 6 am. At the same intervals another 8 species were investigated a t 9 a.m., noon and 3 p.m. irrespective of

growth condition.

Average plant leaf sap pH occured at noon, plant sap acidity seemed to be changed by some factors in-
cluding plant species, sampling time of the day, growing stage and soil acidity.

The average pH of leaf sap of corn was 5.52, of baryard grass 5.85, of buckwheat 4.83, soybean 6.64,
garden pea 5.99, sweet potato 5.98, oriental cocklebur 5.99, speedwell 5.98, siegesbekia 7.13, and common
nightshade 6.79.

Soil acidity influenced the pH of leaf sap very slightly. Also differences leaf sap pH seemed to affect the
length of time taken for germination, plant length, heading date, ripening period, weight of 100 grain and
yields in the same plant.
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‘Table 1. Variation of leaf sap pH in some crops for a day and a life

Crops Da’:‘;mes 6A' M. 3 Noon 3 P.M. 5 Ave. C.V. %)
Corn Jun. 30 5.62 5.60 5.37 5.30 5.46 5.47
(Bantam) Jul. 21 5.70 5.32 5.32 5.32 5.33 5.40

Aug. 11 5.74 5.73 5.70 5.66 5.60 5.69
Ave. 5.68 5.55 5.46 5.42 5.46 5.52 5.51
Sweet Jul. 20 5.18 5.67 5.90 6.06 6.20 5.92
potato Aug. 31 5.80 5.92 6.04 6.02 6.14 5.98
(Shinmi) Oct. 12 5,98 6.02 6.20 6,00 6.08 6.01
Ave. 5.79 5.87 6.05 6.03 6.14 5.98 2.38
Soybean Jul. 25 6.67 6.80 6.41 6.50 6.40 6.56
(Hill) Aug. 14 6.40 6.15 6.50 6.50 6.52 6.42
Sep. 4 6.56 6.50 6.48 6.42 6.56 6.50
Ave. 6.54 6.48 6.46 6.47 6.49 6.49 0.48

Note.: (1) Soil pH= 5.3, (2 Soil moisture = 60-80% (3) Normal season culture.
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Fig.l. Variation the pH of leaf sap in a day

Table 2. Leaf sap pH in some plants

Investigation times

Scientific name Ave,
9a.m. Noon 3p.m.

Xanthium strumarium L. . 6.02 6.00 5.96 5.99
Achyranthes japomica NAKAI 6.10 5.98 5.87 5.98
Pisum sativum L. . 6.33 5.88 5.75 5.99
Erigeron annus L. 6.34 6.24 6.2 6.27
Rumex acetosa L. 2.96 3.09 3.09 3.05
Siegesbeckia glabrescens MAKINO 7.17 7.12 7.09 7.13
Echinochloa macrorvi NAKAI 5.89 5.84 5.82 5.85
Solanum nigrum L. 6.82 6.79 6.77 6.79
Ave. 5.95 5.87 5.82 5.88

" Note: () C.V.(%)=20.9
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Table 3.. Variation of leaf sap pH under rectified soil pH in corn( Bantam)

Investigation times

Soil . - - - Ave. d
Seedling Elongating Flowering Maturing
pH stage stage stage stage
5.5 5.70 5.69 5.57 5.53 5.62 + 0.10
6.5 5.62 5.64 5.46 5.50 5.56 +0.04
7.5 5.39 5.42 5.32 5.36 5.37 - 0.15
Ave. 5.57 5.58 5.45 5.46 5.52 -

Note: (1) C.V, (%) = 1.93
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Table 4. Growth of corn under rectified soil pH

Soil Germinating Length of No. of Heading of Maturing Length of

pH (date) plant (cm) tillers female(date) (date) ear(cm)
5.5 4.23 83.2 0.1 7.6 8.17 14.1
6.5 4.25 127.6 0.7 7.10 8.28 21.3
7.5 4.28 130.4 0.2 7.9 8.30 16 .4

Ave. - 113.7 0.3 7.8 8.25 17.3

Note : (1) C.V.(%) of length of plant = 23,7
2 C.V.(%) of length of ear = 21.3
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Table 5. Yield of corn under rectified soil pH

Soil No.of plant No.of ear No. of grain 100 grain Grain yield % of grain

JPH (hill) per plant per ear wt.(g) (k¢ 10a) yield
5.5 5,400 1.2 378 104 89.6 100
6.5 5,400 1.2 399 11.6 108.3 121
7.5 5,400 1.2 382 10.0 100.2 112
Ave. - 1.2 386 10.7 99.4 -

Note : (1) C.V, (%) of yield= 9.46
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Table 6. Variation of leaf sap pH under rectified soil pH in buckwheat

Soil Investigation times
‘ Ave. d
pH Seedling Elongating Flowering Maturing
stage stage stage stage
5.5 4.87 4.86 4,85 4,84 4.86 + 0.03
6.5 4.84 4.82 4.80 4.80 4,82 — 0.01
7.5 4.81 4.82 4.80 4,78 4.80 - 0.03
Ave. 4.84 4.83 4.82 4.81 4.83 -

Note: (1) C.V. (%) of leaf sap pH= 0.63
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Table 7. Growth and yield of buckwheat under rectified soil pH

Soil Germinating Length of Flowering Maturing Grain yield % of grain

pH (date) stem(cm) (date) (date) (k¢ / 10a) yield
5.5 8.15 94.3 9.7 11.16 83.4 100
6.5 8.17 97.2 9.9 11.18 72.0 86
7.5 8.17 102.4 9.9 11.18 40,2 48
Ave, - 98.0 - - 65.2 -

Note : (1) C.V. ¢d of grain yield = 34.3
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Table 8. Variation of leaf sap pH under rectified soil pH in soybean ( Hill)

Soil Investigation times
pH Seedling  Elongating Flowering Maturing Ave. d
stage stage stage stage

5.5 6.74 6.69 6.67 6.67 6.69 + 0.05
6.5 6.72 6.62 6.60 6.60 6.64 0.00
7.5 6.69 6.58 6.56 6.54 6.59 - 0.05
Ave. 6.72 6.63 6.61 6.60 6.64 -
Note: (1) C.V.(%) of leaf sap pH= 0.75
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Table 8. Growth of soybean under rectified soil pH
Soil Germinating Length of Length of No.of node Flowering Maturing
pH (date) plant (cm) stem(cm) in main stem (date) (date)
5.5 6.25 70.6 42.2 12,2 8.13 10.18
6.5 6.23 75.8 46.0 12.3 8.15 10.21
7.5 6.23 78.3 48.4 12.7 8.15 10.21
Ave. - 74.9 45.5 12 .4 - -
Note : (1) C.V.(%) of plant length = 5.24
20 C.V.(%) of stem length = 6.87
Table 10. Yield of soybean under rectified soil pH
Soil No.of plant ‘No.of pods No.of seeds 100 grain Grain yield % of grain
pH (hill) per plant per pod wt.(g) (k#/10a) yield
5.5 16200 49.1 3.8 13.5 72.4 100
6.5 16200 49.0 3.8 14.0 96.8 134
7.5 16200 50.6 4.7 13.8 62.3 86
Ave. - 49,6 4.1 13.8 77.2 -
Note: (1) C.V. (%) of grain yield = 23.0
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