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I. INTRODUCTION

Rampas and Katti [1934; 1935; 1936] have discussed, in a series of papers,
the phenomenon of the diurnal exchange of moisture during the clear season
between a dry soil surface when it contains only hygroscopic moisture and the
air layers near the ground. They have shown that the soil has its maxi-
mum moisture content at the minimum temperature epoch and its minimum
moisture content at the maximum temperature epoch. From the morning
after sunrise up to the afternoon, the soil surface gives up moisture by evapo
ration to the air layers above, but thereafter, until the next morning, it desio.
cates the air layers by re-absorbing almost all the moisture lost. It was also
shown that the intensity of this moisture exchange is greatest in the black
cotton soil of the Deccan and least in the alluvial soil of the Indo-Gangetic
plains. .

Much work has been done by various workers* on the hygroscopic pro-
perties of textiles like cotton, silk, wool, etc. Mention may be made of the
investigations of Wilson and Fuwa [1922] on the absorption of moisture by a.
variety of materials including some plant materials like tobacco, wheat bread,
flour, etc., when exposed to air of different relative humidities. Nazir Ahmad
[1933] studied the seasonal variation of thesigisture content of bales of cotton
stored in godowns. He showed that cottofbsorbed moisture during the
monsoon season but lost it again during the dry season. Diatlova [1935]
found that there is a diurnal variation in the moisture content of grain and
straw of spring wheat ready to be harvested, the highest moisture content
occurring at 5 A.M. and the lowest moisture content between 1 and 4 p.u.

During the clear season of 1937-38, experiments, similar to those in the
case of the soils, were made on the diurnal variation in the moisture content of
various plant materials, at the Central Agricultural Meteorological Obser-
vatory at Poona. The clear season is characterised by a large diurnal range of

*For references to literature on this subject see Cha,pter XII of ““ The absorption of
gases and vapours by solids ” by J. W. McBain (Routledge and Sons, Ltd., 1932).
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temperature, cloudless skies and comparatively low relative humidity during
the day. A short note stating some of the results obtained has been pub-
lished elsewhere [Ramdas and Mallik, 1938] ; in the present paper the results
are discussed more fully. :

-~

II. MATERIALS AND METHODS

The materials used for this study were :
(@) Black cotton soil of Poona.
(b) Wheat grain.
(c) Paddy grain.
(d) Bajri grain.
(e) Jowar grain.
(f) Jowar leaf (cut into pieces).
(9) Jowar leaf (entire).
(k) Jowar stalk (cut into pieces). '
All the materials were perfectly dry in the agronomical sense. The

specimens were exposed to the atmosphere in small vessels embedded in the
soil and their weights determined at desired intervals,

The various conditions to which the specimens were exposed in different
experiments were : '
(¢) ‘ Open and exposed to solar radiaton *
(¢3) ‘ Open but shaded from solar radiation ’ and
(44%) ‘ In the Stevenson screen at ground level. ’

Two sets of experiments were performed. In one set, the specimens were -

weighed twice daily at 8 A.m. and 4 p.m. consecutively for six days ; this was
done with the materials exposed to * open in sun’ and again with specimens
exposed inside a Stevenson screen at ground level. In the other set, on some
selected days, the diurnal variation in weights of the different materials was
studied by taking two-hourly observations. In every case, simultaneous
records of temperature and humidity of the air layers were obtained with an
Assmann Psychrometer.

III. STATEMENT OF RESULTS

4. Maximum and minimum moisture content during the period 23rd
: Nowvember 1937 to 28th November 1937

(2) A set of specimens was exposed to the atmosphere in the sun. The
specimens were weighed daily at 8 A.M. and 4 p.m. for six days. The values of
atmospheric humidtiy at the same hours were also calculated from the
bulb and wet bulb readings of the Assmann Psychrometer. 'Table F gives the
weights in grams of these materials at 8 .M. and 4 p.u. from the 23rd to the
28th November 1937. C

~



~

8 A.M.

EXCHANGE OF MOISTURE 459

At the bottom of Table I is given the mean weights of the specimens at

and 4 ».m, as well as the difference between the mean 8 A.m. and mean

4 P.M. weights expressed as percentages of the mean values for the whole day.

Fia. 1.

* The results are shown graphically in Fig. 1.
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(b) The above experiment was repeated in January 1938 but this time
the specimens were exposed inside a Stevenson screen at ground level.

Table II gives the weights in grams of the materials at 8 a.m. and
4 p.M. from the 17th to the 22nd January 1938. :

At the bottom of Table II are given the mean weights of the samples at
8 o.M. and 4 .M. as well as the differences between these mean 8 a.M. and
4 p.M. weights expressed as percentages of the mean weights for the day. The
same results are shown graphically in Fig. 2. '
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B. Diurnal variation in the weights of specimens (due to exchange of moisture
with the air layers near the ground)

(¢) Specimens were kept in the open exposed to sun’s rays and weighed
every two hours from the morning of one day to the morning of the next day
on two occasions, viz., 17th to 18th and 27th to 28th November 1937, Dry
bulb and wet bulb temperatures of the air just above the specimens were also
recorded by means of an Assmann Psychrometer.

Tables ITI and IV give the weights of the materials expressed as percent-
ages of the mean weight as well as the dry bulb and wet bulb readings and the
calculated vapour pressure and relative humidity values at two-hourly intervals.
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Fie. 3. Hourly variation of the weights of samples of Poona soil, jowar stalk, jowar
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Tasre IIT ' AR

Exposed to open tn sun (two-hourly observation ; actual wezghts expressed as
percentages of mean wezght)

‘ :
| Jowar | - |Retatiye
¢ leaf | Jowar Dry Wet | Vapour.| humi-

Date Time Soil Jowar | cut | leaf, bulb bulb ressure |- -dity"
(hrs.) stalk | imto | entire °C.) (°C.) |(mm.of | (per
| pleces | R Hg.) cent)
wh November | 0600 1033 1076 ! 105-9‘» 109+5 9-8 7-8 69 76
Do. 0800 102-1 105-6 100-5 - 102-8| 18-0| 10-0 7-71.. .89
Do. 1000 98-5 97-8 96-3 95-8| 21-8| 16-1| 10-9 56
Do. 1200 08-7 95-6 94-9 94-4 314 19-1 10-4 30
Do. 1400 265 93-9 94-9 9¢-1| 360 198 9-2{ 21
Do. 1600 97-1 93-1 949 941 380-8| 17-8 88 26
Do. 1800 08-4 953 96-6 95:56 | 24:0| 155 --0-0-4--- 40-
Do. 2000 99-2 95-68 977 96-9 | 18-8| 12-2 74| 45
Do. 2200 100-2 995 101-1 99-3| 14-2| 10-0 71] 59
Do. 2400 101-2 101-3 1015 101-3 | 140 98 70| &8
18th  November | 0200 101-8 1030 103-6 108-0 | 126 92 71| 88
1937,
Do. 0400 l 102-4 104-8 106-1 104-7 | 108 85 7.9 74
Do. 0600 |  102-8 107-1 106-9 108-7 99 80 721 79
100 per cent= © 15-6926 | 2-5861 | 0-6803 | 05739
grms, grms, grms, grms,
Range of variation 6-8 145 12-0 164
(per cent) ‘ ’
Tasre IV e
Exposed to open in sun (two-hourly observations ; actual weights expressed as
percentages of the mean weight)
. I Dl'{ ‘Wet | Vapour | Humi-
Date Time Sofl ‘Wheat | Paddy | Bajri | Jowar | Jowar | bulb | bulb |pressure | dity
(hours) (grain) | (grain) | (grain) | (grain) | (leaf) = (°C.) | (°C.) | (mm, | (per
l (of Hg)| cent)
1
27th. November | 0300 [101:8 [101:0 |101-3  [101-2 _i101-2 108-5 | 15-5|13-0| 10-0| 76
7.
% 1000 1101-5 |100-7 [100-9 |101-0 1009 | 98-7 !28:0 | 17-2 9.3 | 33
Do 1200 | 98-5 (100-2 [100-0 [100-8 |100:2 | 945 315 | 18-0 87| 25
Do. 1400 | 97-6 | 99-7 [99-2 [ 090-6 |99-5 |92:4 |34-2|18:2 7.7 | 19
Do 1600 | 07-7 | 99-4 |08-9 |99-2 | 9092 |91-5 |31-5{17-2 7-6" 22
Do 1800 | 98-4 | 909-4 |99-0 |90-2 |99:2 |93-2 |225|14.2| 80| 30
Do 2000 | 99-1 1 99-5 | 99-4 |99-4 | 095 | 985 |16-7|11-2 72| 51
Do. 2900 | 99-0 | 99-7 | 99:-7 | 09-6 | 9096 [100-3 | 14-0| 0-8 7:0| B8
Do 2400 100-4 | 99-9 1000 | 99-8 | 99-8 |l02-1 |12-2| 9-0| 7.0/| 66
28th November | 0200 [100-8 [100-0 [100-2 {100-0 100-0 1104:6 | 10-5] 82| 7:0| 74
19?)76. 0400 101-3 100-2  |100-4 [100-1 [100-2  [105-1 98| 78 671 14
Do. 600 101-7 |100-3 |100-6 1100-3 |100-5 [105-7 90| 7-0 851 78
Do. 0300 101 3 [100-0 |100-5 |100-3 (1002 [104-8 | 14:5|12:0| 93| 75
100 per cent = '24-6730 | 23-8100 15-3831| 24-1116] 21-6496, 0-6563 ..
| grms. | grms. | grms. | grms. | grms. 1 grms, i
Range of varia- - 42| 1-8 ‘ 2.4 20 2:0| 170 R Lt
tion (per eent) !
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(%) The above experiment was repeated changing the condition of ex-
posure. The specimens were oxposed within a Stevenson screen at ground level.
Table V gives the two-hourly weights expressed as percentages of the mean
weight for the day and the dry bulb, wet bulb, vapour pressure and humidity
values,

TaBre V

Inside Stevenson screen at ground leyel (two-hourly observations, actual weights
: expressed as percentages of the mean weight)

l l
Date Hime | Soil | Wheat | paddy Bajri | Jowar | g

Dry [ Wet Vapour | Humi-
. . owar |bulb | bulb Pressure| dity
(hours) (grain) | (grain) . Tain) (grain) (Ieaf) | (°C.) (°C.) | (mm

. | (per
of Hg) cep:t)

i

11th  January 0800 100-8 |100-2 100-4  {100-3 1093 100-2 145 9.2 6:1 ] 49

1938,

Do. 1000 /1008  |100-3 100-8  (100-3 |100-3 98-2 28:5 | 18-8 70| 32
Do, 1200 |100-0 100-2  l100-1 100-2 100-1 98-1 27-8 1 15-2 6-7 24
Do. 1400 | 99-2 99-9 99-7 99-9 1599-9 98-1 32:5 | 17-2 71 19
Do. 1600 | 98-8 998 99-5 99-7 99-6 97-8 30-5 17-0 78 24
Do. 1800 | 98-6 99-6 99-8 99-5 994 97-7 | 28.2 17-2 9-2 32
Do, 2000 | 99-1 99-6 99-5 99-6 995 98-7 245 | 15-8 9-1 40
Do. 2200 | 99-6 99-7 99-6 99-7 99-6 99-8 20-5 | 13-8 86| 47
Do, 2400

99-9 999 39-9 998 ,99'8} 100-4 17-56 | 12.2 80| 53

lt{%sgmmry 0200 (100-2  [100- }100'2 100-1 '100'0 101-3 14-8 | 10'5 74 58

0400 [100-5 100-2 100-4 100-2 '100'2 102-9 12:2 | 9.2 7:2 1 68
Do. 0600 |101.2 100-3 1006 100-4 ‘100-4 103-4 12-0 | 10-0 8:2 78
Do. 0800 |101-2 100-3 100-8 100-4 ’100-7 108-5 14-2| 9.8 6:9 ! 57
—_— ‘ | _
100 per cent = 24-2642 23-7510{15-4192 23:4734 21.6658 0-6559 I
STms. | grms, | grms, grms} grms. | grms,
S ‘ —
L |
llngo' of varia- 2-6 0-7 1-3 0-9 1-3 ’ -8 i
tion (per oent) / | | 8 |

- (#5) In this experiment the materials were exposed to open but shaded
from the sun.

Table VI gives the two-hourly weightg expressed as bercentages of the
mean weigI}t of the day as well ag the dry bulb and wet bulb temperatures and
the calculated vapour pressure and relative humidity values,

!
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TasrLe VI

467

Open (in shade) (two-hourly observations ; actual weights expressed as percentages
of the mean -weight)

|
. | Dry | Wet Vapour | Humi.
| e
Date Time = Soil Wheat | Paddy  Bajrt Jowar | Jowar bulb| bulb pfw ‘(i;{g
(hours) | (grain) | (grain) (grain) | (grain) | (leaf) | (°C.) | (°C.) | of Hg) | cent)
| [ !
| |
4thMarch 1938 0800 \100-3 100-56 |100-0 |100-2 |100-0 [103:0 27-1 | 16-4 86| 32
Do. 1000 | 99-1 99-9 997 997 09-8 |101-7 81-7|17-4 78 22
Do. 1200 | 980 995 99-6 99:3 99+6 98-8 %5 | 17-1 64| 16
Do. 1400 ‘ 98:0 995 995 99-2 99-4 95-4 88:5 | 18-0 62| 10
Do, 1600 ‘ 97-7 99-4 094 99-0 99-3 95+1 88:0 | 18-0 66| 11
Do. 1800 | 98-8 99-4 99-6 99-8 995 96-5 830 | 20-2 114} 30
Do. 2000 | 99-6 99-7 097 99-6 99-6 967 80'3 | 20-0 124 | 38
Do. 2200 {100-6 99-7 99-9 99-8 99-8 97-0 280 } 18- 11-2 | &
.~ Do. 2400 |101-1 100-1 100-4 100-2 100-1 99:4 24-5 | 16-8 9:8 43
5th March 1988 0200 (101-6 [100-8 {100-5 1100-6 (100:56 (101-b6 21+7 | 145 88| 45
Do 0400 ‘102~0 100-6 [100-7 [101:0 [100-8 [104:0 | 19'5 | 13-8 8:8 1 49
1
Do, 0600 {102-4 |100-8 (100-8 (101-2 (101-1 [106-6 | 17-0 | 11-8 72| §0
Do. 0800 y101-3 100-6 (100-2 |100-8 |100-4 {1045 23-4 | 17-3 11-8 1 56
; | 1
100 per cent = 24-2104 (23-2003 '25-0679 {22-8563 21-0889 | 0-2110 i
grms.  |grms, grms. | grms, | . | grms. i
i
| T
\
Range of varia- 4-7 1-4 1-4 2:2 1-8 11-4 i
tion (per cent) I I |

| (tv) In this experiment two sets were exposed simultaneously, one in the
open with the sun’s rays falling on the specimens while the other was exposed

in the open but shaded from the sun.

The specimens were weighed at two-

hourly intervals and the readings of the dry bulb and wet bulb temperatures
recorded at the same time.

Tables VII and VIII give the diurnal variation in the

weights

expressed as percentages of the mean weights for the whole day as well as
the dry bulb, wet bulb, vapour pressure and relative humidity values.
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[IX, ul
TasrLE VII

Exposed to the open in sun (two-hourly observations ; actual weights expressed
o as percentages of the mean weight)

. 1 Vapour | Humi-
i : Dry | Wet |pressure| dity
- Date Time Soil | Wheat | Paddy | Bajri Jowar | Jowar (bulb |bulb mm. | (per
L (hrs.) (grain) ! (grain) | (grain: | (grain) | (leaf) | (°C.) | (°C.) | of Hg) | cent
- T ; | "
2nd May 1938 0800 (105-9 {102-56 |103-2 (104-2 102-7 |124°1 36:5 | 10-0 7-7 | 17
i)o. 1000 |103-4 [101-5 [101-5 |101-2 (100-7 (100-4 38:5 | 195 76| 16
Do. 1200 | 97-0 99-7 99-8 998 99:8 | 75-7 435 | 20-6 66| 10
Do. ‘1400 94:4 99-2 98:6 98-8 99-2 78:6 43-0 | 20-0 60 9
Do. 1600 | 94-8 98:8 98-2 98-0 98-7 71-6 42:0 | 21-2 85 14
Do. 1800 | 96-1 987 98-8 979 98:6 79-6 86:5 | 19-5 90! 21
L d
Do. 2000 | 97-8 990 99-0 985 98-9 91-3 8156 | 21-5 14-2 | 41
ﬁo. 2200 | 99-0 99:3 99-4 990 99-2 084 28:0 | 23-0 18-6 | 65
Do. 2400 '100-7 99+5 99-7 99:6 995 104-4 25-2 | 24:0| 21-8| o1
3rd May 1938 0200 |101-7 100-0 |100-3 [100-2 [100-3 }114-8 23:0 | 21-0 20-0 | 96
Do. 0400 !102+5 100-4 100-6 (100-7 100-7 ‘120-8 21-5 : 19°5 18-4 | 06
Do. 0600 103-3 100-7 100-9 {101-1 101-0  123-3 20-5 ) 18+ 15-0| 88
Do. 0800 108-2 100-7 100-9 101-0 100-9 123-0 34-5 | 250 19-0 | 46
100 per cent= 23-0254 26-5556| 25-6193] 20-5482 19-8589, 1-3618|
i grms, grms, grms. grms. | grms. ' grms,
Range of varia- . [115 1 3-8 5-0 6-3 4-1 52-5
tion (per cent) | [
‘ .
TasrLe VIII

Ezposed to the open but always

expressed as percentages of the mean weight)

n shade (two-hourly observations ; actual weights

‘ Va
pour | Humi-
: . Dr Wet | pressure| dity
Date Time Soil Wheat | Paddy | Bajri | Jowar | Jowar | bul bulb mm. | (per
‘(hrs.) (grain) i (grain) | (grain) | (grain) | (leaf) [ (°C.) (°C.) | of Hg)| cent)
“hoto o1 101-4 1101 4 1060
1938 0800 (101-9 ~ 1101-0  101-3 -4 101 . 345 185 80| 19
2“%’3 1000 |100-2 [100-3 ,100-2 [100-5 |100-6 | 99-4 | 87-5 18-2 60 12
* Do, 1200 | 98-3 1999 | 991 |9090-6 |[99-8 [981 |[40-8 18-0 1| 7
Do. 1400 ! 98-0 |99-4 | 98-8 |99-2 |995 |03-6 |41-0 198 67| 11
4. Do, 1600 | 98-2 | 99-2 | 98-8 |99-1 |[99-1 |986 .|390-5 20-5| 102! 1p
Do, 1800 ' 98-8 |99-1 |99-0 |99-0 |[99-0 [99-0 |36-5 206| 10-2| 29
, .Do. 2000 ' 99-2 | 99-2 |99-3 |90-3 |99-3 |99-5 |80-0 185| 10-2| 32
“Do, 2200 | 99-6 | 995 |99-6 |[99-8 |99-6 {999 |265 227! 188 7o
. Do 200 1000 | 99-7 100-1 | 999 [99-8 (100-5 |25-0 24-0| 21-0| o2
1938 0200 100-6 100-2 |100-5 100-2 {100-2 [101-C | 22-5 220 ] 19-6| 96
3dMay 1988 | Dioo 101-3 1005 [100-9 [100.6 |100-4 |101-3 |21.8|oe0| 198) %8
Po. 0600 102-0 )101-0 .101-3 |100-9 (100-8 '101-8 | 20-6|18-5| 15-0| 83
Do. 0800 101-8 (100-9 {101-2 |100-8 |100-56 (101-5 |32-0|28-3| 23.2| 65
100 per cent = ! 22-8402| 20-5787 24-3880 24-0255| 22-7844 1-1888 ’
w ! .| grms. | grms. | grms. | grms. | grms.
Range of varia- | 40 1.9 2.5 2:4 2-4 124
tion (per cont) f .
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IV. DiscussioNn

A. Explanation of the results

From the foregoing account it emerges that plant materials exchange
moisture with the air layers surrounding them just as the soils do, The
curves of diurnal exchange of mositure by plant materials are somewhat similar
to that of the soil ; both the soil as well as the plant materials lose moisture
from morning till afternoon, but regain during the afternoon and night almost
all the moisture lost during the day. There is also a striking similarity in the
form of the curves of soil and plant materials to that of relative humidity.
In other words, as the relative humidity of the air decreases, soil and plant
materials tend to give up moisture to the air layers, but when the re-
lative humidity of the air increases, they desiccate the atmosphere by absorbing
moisture from the air layers surrounding them.

B. Maximum and minimum moisture content

The epochs of maximum and minimum moisture contents vary slightly
in the different cases. In soils the epoch of minimum moisture content coin-
cides with the maximum temperature epoch while the maximum moisture
content occurs at the same time as the minimum temperature epoch. In
the case of plant materials, except when the materials are exposed inside
a Stevenson screen, the maximum moisture content occurs about the same
time as the minimum temperature epoch, i.e., at about 6 A.M. The loss of
weight from 6 A.M. to 8 A.M., however, is not so well marked as in the case of
soil. While the soil starts losing moisture from 6 A.m., the loss of weight from
6 to 8 A.M. is generally not very striking in the case of plant materials. Inside
a Stevenson screen the intensity of the phenomenon is less and there is a general
lag ; the plant materials attain their maximum weight only at 8 A.m., and not
at 6 A.M. as in the other cases when exposed to the open.

The minimum moisture content of plant materials, unlike soils, does not
occur exactly at the maximum tem perature epoch. In this respect, the
plant materials studied show difference even amongst themselves, some show-
ing the minimum weight at about 2 p.M. as the soil does, while others go on losing
weight till as late as 6 p.M. It is seen that, in general, plant materials attain
their minimum moisture content a little later than the soil, materials like seed
grains showing a greater lag thando specimensof dry jowar stalk or leaf.
Thus, the lag, which is slightly noticeable at the maximum moisture epoch,
becomes strikingly apparent (4 hours sometimes) during the minimum moisture
epoch. The exchange of moisture between a soil in a finely divided state and
the air is more rapid than in the case of the plant materials. In the case of
plant materials the process is not so rapid because of the cell walls through
which the water vapour has to pass in getting in or going out. The seed-coat
of the grains is still less permeable to water vapour than the dry cells of jowar
leaf or stalk and hence the lag in the epochs of maximum and minimum mois-
ture content is more in the case of the grains than n the case of dry jowar
leaves and stalks. : :
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C. Diurnal variation tn moisture content under different conditions
The difference between the maximum and minimum weights, or the
amplitude of variation expressed on percentage basis, is shown in Table IX.
TasLe IX

The amplitude of variation in weight (or the maximum weight minus the

minimum weight expressed as a percentage of the mean weight), on different
days and under different conditions of exposure

17th 27th 11th 4th 2nd 2nd
November November | January March May May
1937, 1937, 1938, 1938, 1938, 1938,
Materials exposed | exposed | exposed | exposed | exposed | exposed
to to inside 8.S. to to to open,
open, . open, at ground lopen, shad-| open, shaded
in sun in sun level led from sun| insun from sun
1 2 3 4 5 6
1. Black cotton 6.8 4.2 2.6 4.7 11.5 4.0
soil.
2. Wheat grains 1.6 0.7 1.4 3.8 1.9
3. Paddy grains 2.4 1.3 1.4 5.0 2.6
4. Bajri grains 2.0 0.9 2.2 6.3 2.4
5. Jowar grains .. 2.0 1.3 1.8 4.1 . 2.4
6. Jowar  leaf 12.0 17.0 5.8 11.4 52.5 12.4
cut into pieces
7. Jowar leaf 15.4
entire
8. Jowar stalk 14.5
cut into pieces i

Table IX brings out the following points :—

(1) The diurnal variation is greatest in dry plant materials like Jowar

leaf and stalk and least in the seed grains, while soil occupies an intermediate
position in this respect.

(2) The diurnal variation is maximum when the samples are exposed to
the sun, and minimum when they are exposed in a Stevenson screen ; when

exposed in the open but shaded from sun, the values are intermediate between
those in the above two cases. '

(3) The effect of season can be studied by comparing column 2 with
column 5 as well as column 4 with column 6 where the same materials were
exposed to identical conditions in different parts of the year. It becomes
clear from the above comparison that the exchange of moisture between soil

and plant materials and the air layers surrounding them is greater in the
hotter than in the colder parts of the year.

(4) The effect of insolation is clearly brought out by a comparison of
columns 5 and 6. The conditions of exposure were similar in all respects except
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that in one case the direct insolation was out off. It is seen that just by cutting
off the insolation the amplitude of the variation in weights is reduced by about
50 per cent.

Significance of the above resulls in agricultural practice

The fact that dry plant materials lose moisture during the day and regain
during the night may have a bearing on agticultural marketing. From what
has been said it is evident that a difference between the maximum and
minimum weights (for materials like dry jowar stalk and leaf) equivalent to
about 10-15 per cent of the mean weight for the day is not unusual when the
material is fully spread out. In actual practice grain and fodder are handled
in bulk and it is necessary to find out how the diurnal variation of moisture
content would alter under those conditions. Further work on these lines will
be attempted during the next clear season.

V. SUMMARY AND CONCLUSIONS

(1) It has been shown that dry plant materials exchange moisture with
the air layers surrounding them just as the soils do.

(2) The amount of the moisture exchanged is greater than in the soil in
the case of materials like dry jowar stalk and leaf, while in the case of grains
like wheat, paddy, bajri and jowar the moisture exchanged is less than that
by the soil.

(3) The difference between the maximum and minimum moisture content
is greatest in materials exposed to open in sun, smaller when exposed to open

shaded from sun and least when the specimens are exposed within a Stevenson
screen at ground level.

(4) The amplitude of the variation in weight is greater in summer than in
winter.

(8) The agricultural bearing of these results has been indicated.

The author’s best thanks are due to Dr. L. A. Ramdas, Agricultural

Meteorologist, for suggesting the problem and for his guidance during the
course of the work.
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