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Studies on the Leaf Sap pH of Important Crops(2)

Yang-Mun Park

Summary

The soil pH of the field was rectified to 5.5,
influence of soil pH on the plant sap pH and the yield was investigated in 1] crops : upland rice,

barley, wheat, rye, corn, small red bean, cowpea, garden bean,

‘The reults are as follows :

Sap pH was slightly affected by the stage of crop growth,

acidity in the later stages of growth.

6.5 and 7.5 with calcium carbonate. And the
radish, pepper and pumpkin.

there’s being atendency towards less

Different levels of soil pH affected crop yield, Only two crops(pepper and pumpkin) showed

tolerance of high soil pH, and increased their yield up to pH 7.5,

rice, barley,

their yield only up to a soil pH of 6.5.

wheat, rye, corn,
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small red bean,

The rest of the crops(upland

cowpea, garden bean and radish)

increased
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Table 1. Soil phisicochemical characteristics.

5.3 0.53

39 18.2

pH  POs(ppm) C. E. C. (me/100g) Exch-k(me/100g) Ave.-p(100g)  OM(%)

Ca

3.0

Mg

2042 8.7 6.0

+ Volcanic soil in Cheju island.
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Table 2. Effects of soil pH adjusted by liming on the pH changes of leaf
sap of crops at the different growth stage.

) Growth stage
ltems— Soil pH Seedling Tillering Elongating Heading Average  Difference C. V.
Crops | stage stage stage stage
Barley 5.5 6.60 6.58 6.34 6.09 6.40 +0.07
(Milyang 6) 6.5 6.54 6.53 6.25 6.03 6.33 0.00
7.5 6.50 6. 49 6.17 5.89 6.26 ~0.07
Average 6.55 6.53 6.25 6.00 6.33 - 0.55
Wheat 5.5 6.37 6.35 6.15 6.12 6.25 +0.02
(Olmil) 6.5 6. 41 6.41 6.12 6.03 6.24 +0.01
7.5 6.41 6.40 6.07 5.97 6.21 —0.02
Average 6.39 6.39 6.11 6.04 6.23 - 0.33
Rye 5.5 6.39 6.39 6.26 5.95 6.25 +0.01
(Native) 6.5 6.42 6.46 6.22 6.00 6.28 +0.04
7.5 6.38 6.22 6.16 6.00 6.19 —0.05
Average 6.40 6.34 6.21 5.98 6.24 - 0.73

+ Data are the average of 3 measurements of 9, 12 and 15 hours of day time,
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Table 3. Growth of barley, wheat and rye under rectified soil pH with lime.

Items— Soil Heading Maturing Lodging Length of Length of Spikes
Crops | pH (date) (date) (0-5)= culum(cin) spike(cm) per m?
Barley 5.5 4.1 5.2C i 77.4 4.3 3¢9
(Milyang 6) 6.5 4.1 5.20 i 81.4 4.4 371

7.5 4.1 5.20 1 81.8 4.2 375
Average — - i 80.2 4.3 372
Wheat 5.5 4.10 6.5 0 80.9 9.7 336
(Olmil) 6.5 4.10 6.5 0 82.4 9.1 342
7.5 4.11 6.7 0 88.5 2.0 339
Average — - 0 83.9 9.3 339
Rye 5.5 4.9 6.25 2 172.1 13.9 326
(Native) 6.5 4.9 6.25 2 165.6 14.0 331
7.5 4.9 6.25 2 181.8 15.5 334
Average 4.9 6.25 2 173.2 14.5 330

« O, nill; 1, very slight; 2, slight; 3, medium ; 4, serious; 5, very serious,
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Table 4, Yield and yield components of barley, wheat and rye under rectified
soil pH with lime,
Items— soil No. of grain Wt. of grain Wt, of 1000 Grain yield % of
Crops | pH per spike per liter(g)  grain(g) per 10a(g) yield
Barley 5.5 40.2 609 36.0 481 100
(Milyang 6) 6.5 45,1 616 36.2 564 17
7.5 43.3 611 36.0 524 109
Average 43.2 612 36.1 523 -
Wheat 5.5 43.6 732 39.4 427 100
(Olmil) 6.5 44.7 738 39.6 455 107
7.5 44.6 742 39.8 452 106
Average 44.3 737 39.6 445 -
Rye 5.5 46.2 712 3.1 318 100
(Native) 6.5 47.5 714 32,3 358 113
7.5 46.4 711 32.0 350 110
Average 46.7 712 31.8 342 -
* C. V. (%) of yield in barley: 7.90; wheat : 0.03 ; rye : 0.06.
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Table 5. Effects of soil pH adjusted by liming on leaf sap pH at the different

growing stage.

Growing stage .
Items— § Soil pH - - - — Average Dif.
Seedling Elongating Heading Maturing

Crops | stage stage stage stage

Upland rice 5.5 5.80 5.78 5.79 5.76 5.78 —0.02

" (Nongrimna 1) 6.5 6.08 6.06 6.07 6.02 6.06 +0.07
7.5 6.14 6.12 6.13 6.10 6.12 +0.13
Average 6.01 5.99 6.00 5.96 5.99 -

Millet 5.5 5.97 5.82 5.70 5.69 5.80 0.00

(Native) 6.5 5.94 5.80 5.72 5.49 5.79 —0.0!
7.5 5.93 5.82 5.80 5.70 5.81 +0.01
Average 5.96 5.81 5.74 5.72 5.80 -

Corn 5.5 5.70 5.57 5.71 5.48 5.67 +0.09

(Native) 6.5 5.62 5.65 5.63 5.61 5.62 +0.04
7.5 5.39 5.62 5.4] 5.38 5.45 0.13
Average 5,57 5.61 5.58 5.56 5.58 -

* C. V. (%) of sap pH in upland rice : 1.31 millet : 0,17 corn: 2.11
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Table . Growth of upland rice and corn influenced by soil pH.

Items— Soil Heading Maturing Lodging Length of Length of
Crops | pH (date) (date) (0-5)# culum(em) spike(em)
Upland rice 5.5 8.22 10.8 0 71.0 19.0
(Nongrimna 1) 6.5 8.22 10.8 0 72.5 19.3

7.5 8.24 10,12 2 73.2 19.0
Average 8.23 10.9 1 72.0 19.1
Corn 5.5 7.6 8.15 0 78.4 14.3
(Native) 6.5 7.10 8.17 0 86.3 17.6
7.5 7.7 8.15 0 80.7 12.3
Average 7.8 8.16 0 81.8 14.7

* O :nill 1 : very slight 2 : slight 3 : medium 4 : serious 5: very serious

C. V. (%) of length of culum in corn:5.0
C. V. (%) of length of spike in corn :18.2
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Table 7. Changes of yield and yield components of upland rice and corn grown

at the different pH conditions.

Items— Soil No. of plant No. of grain Wt. of 1000 Grain yield % of grain
Crops | pH per m? per spike grain( ¢ ) per 10a(kg) yield
Upland rice 5.5 486 81 21.8 429 100
(Nongrimpa 1) 6.5 477 89 221 469 109

7.5 469 86 21.6 436 102
Average 477 85 21.8 445 -
Corn 5.5 5.4 303 46.3 76 100
(Native) 6.5 5.4 322 49.7 86 113
7.5 5.4 310 47.2 79 104
Average 5.4 312 47.7 80 -

* C,V.(%) of grains per spike in corn:3.08
C.V.(%) of wt. of 1000 grain in corn :3.19
C.V.(%) of grain yield per 10a in corn : 6.39

upland rice : 4.7,
upland rice : 1.15.
upland rice : 4.8.
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Table 8. Changes of leaf sap pH under rectified soil pH in pulses,

Growth Stage
Items— Soil pH Seedling Elongating Flowering  Maturing Average Dif.
Crops | stage stage stage stage
Small red bean 5.5 5.82 5.80 5.81 5.81 5.81 +0.05
(Native) 6.5 5.78 5.77 5.79 5.76 5.78 +0.02
7.5 5.69 5.68 5.68 5.67 5.48 —0.08
Average 5.76 5.75 5.76 5.75 5.76 -
Cowpea 5.5 6.39 6.36 6.30 6.29 6.34 +0.04
(Native) 6.5 6.30 6.28 6.28 6.26 6.28 —-0.02
7.5 6.30 6.28 6.27 6.26 6.28 —0.02
Average 6.33 6.31 6.28 6.27 6.30 -
Garden bean 5.5 6.30 - 6.21 6.19 6.23 +0.02
(Native) 6.5 6.18 - 6.20 6.17 6.18 —0.03
7.5 6.28 - 6.21 6.19 6.23 +0.02
Average 6.25 — 6.21 6.18 6.21 -

* C.V.(%) of sap pH in small red bean:1.1

cowpea : 0.01 garden bean : 0.47.
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Table 9. Growth characteristics of beans influencedby soil pH adjusted by liming,

Items— Soil pH  Germinating Flowering Maturing Stem length No. of
Crops | (date) (date) (date) (cm) branches
Small red bean 5.5 6.15 8.9 9.18 44,6 1.2
(Natjve) 6.5 6.14 8.9 9.20 45.0 1.7

7.5 6.14 8.9 2.20 47.4 1.0
Average 6.14 8.9 9.19 45.7 11.3
Cowpea 5.5 6.13 8.14 39.7 6.2
(Native) 6.5 6.11 8.14 40.4 6.4
7.5 6.11 7.3 8.17 46.9 6.0
Average 6.12 7.2 8.15 42.3 6.2
Garden bean 5.5 4.25 6.2 6.20 24.5 7.2
(Native) 6.5 4,21 6.2 6.20 23.7 7.4
7.5 4.25 6.2 6.20 23.9 7.0
Average 4.24 6.2 6.20 24.0 7.2
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Table 10. Effects of soil pH on the yield and yield components of beans.

Items— Soil pH No. of hills No. of pods No, of grains Wt. of .100 Grain vield % of grain
Crops | per 10a per hill per pod grains (g) (Kg/10a)  yield
Small red bean 5.5 8.100 17.2 5.7 7.5 &0 100
(Native) 6.5 8. 100 19.3 6.3 7.8 77 128

7.5 8.100 19.2 6.3 7.7 75 125
Average 8.100 18.6 6.1 7.7 71 -
Cowpea 5.5 4,050 8.2 9.4 12.7 40 100
(Native) 6.5 4.050 10.6 9.8 13.6 57 143
7.5 4,050 10.8 2.9 13.0 56 140
Average 4.050 9.9 9.7 13.1 51 -~
Garden bean 55 16.200 21.4 7.1 27.9 537 100
(Native) 6.5 16,200 21.9 7.3 28.5 588 109
7.5 16.200 19.2 7.0 28.2 464 86
Average 16.200 20.8 7.1 28.2 530 -

» C.V.(%) of grain yields in small red bean : 13.0
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Table 11. Effect

s of soil pH on the leaf sap pH of vegetables at the different growth stage.

Growth stage A
Soil pH ver, Di
Items— v Seedling Middle Flowering Harvesting age if.
Crops | stage stage stage stage
Radish 5.5 5.74 5.98 - 5.55 5.76 —0.06
(Ideal) 6.5 6.08 6.04 - 5.49 5.87 +0.05
7.5 6.10 5.97 - 5.45 5.84 +0.02
Average 5.97 6.00 — 5.50 5.82 -
Pepper 5.5 - - 5.96 5.82 5.89 +0.07
(Kumjang) 6.5 - - 5.80 5.78 5.79 —0.03
7.5 - - 5.80 5.79 5.78 —0.04
Average - - 5.85 5.80 5.82 -
Pumpkin 55 6.89 6.94 6.96 - 6.93 —0.07
(Native) 6.5 7.04 7.07 7.02 - 7.04 +0.04
7.5 7.04 7.08 7.01 — 7.04 +0.04
Average 6.99 7.03 7.00 — 7.00 -
* C.V.(%) of sap pH in radish : 0.98 pepper : 1.05 pumpkin : 0.91.
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Table 12. Some agronomic characters and yield of vegetables grown in the different

soil pH adjusted by liming.

Items— Soil pH No. of hill Seeding Germinating Flowering Yield % of
Crops | per 10a(1) (date) (date) (date) (Kg/10a)  vield
Radish 5.5 24.300 3.12 3.20 - 2146 100
(Ideal)(2) 6.5 24,300 3.12 3.21 - 2768 129

7.5 24,300 3.12 3.22 - 1647 77
Average 24.300 3.12 3.21 - 2187 -
Pepper 5.5 8.100 3.6 4.8 6.2 720 100
(Kumjang)(3) 6.5 8.100 3.6 4.8 6.8 1700 236
7.5 8.100 3.4 4.6 6.8 2472 344
Average 8.100 - 4.7 6.6 1631 -
Pumpkin 5.5 250 3.7 3.21 7.2 1020 100
(Native)(4) 6.5 250 3.7 3.18 7.8 1926 189
7.5 250 3.7 3.18 7.8 1970 193
Average 250 3.7 3.19 7.6 1639 -

« (1) 1 plant per hill,
(2) Wt. of roots.
(3) and (4) are wt. of fruits,

(5) C.V.(%) of yield in radish : 25.7 pepper :53.9 pumpkin  32.7.

Table 13. Changes of soil pH during the experimental period.

Item— Days from sowing
Average Difference
Crops | 0= 30 60
Barley 5.5 5.5 5.4 5.5 0.1
6.5 6.3 6.1 6.3 0.4
7.5 7.2 7.0 7.2 0.5
Average 6.5 6.3 6.2 6.3 0.3
Cowpea 5.5 5.5 5.4 5.5 0.1
6.5 6.4 6.2 6.4 0.3
7.5 7.2 6.9 7.2 0.6
Average 6.5 6.4 6.2 6.4 0.3
Radish 5.5 5.4 5.4 5.4 0.1
6.5 6.3 6.2 6.3 6.3
7.5 7.2 7.0 7.2 0.5
Average 6.5 6.3 6.2 6.3 0.3
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Fig. 1. Influence of soil pH on the responses
of leaf sap pH in some importantcrops.
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