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Microclimate in the Paddy Field
b Studzes on the Variation of Temperature Duving the
2nd Rice Harvest

C. S. Yen.
Abstract

1. Observations were taken during the 2nd rice growing period
from August to November in 1963, In order to obtain a continuous
record of temperature in the paddy field, an electronic balancing
recorder and a resistance bulbwere introduced. Four levels above
the ground were selected for observation, ie, 10, 20, 40, 80 cm;
water temperature and soil temperature at a depth of 5 cm were
also observed. The experimental field was divided was 12 plots
which were treated by two planting methods; each planting method
thus had 6 plots. Into each plot were aut 30 plants at random every
5 days for research growing conditions. - The statistical method was
two treatments, 6 duplications. The density of the square planting
method (8P) was 22 Tcmx22.7cm (64 plants in each 3.306m?®) and the
density of the row mass planting method (RMP) was 27.8cm < 15.2cm
(80 plants in each 3.305m?)

2. The trend of air temperature during the 2-nd rice crop in
1963 at Ankang was compnted as Y=26.0—01X, s=+1768, where Y
is air temperature, X is the numbers of growing days. The ace-
umulated air temperature from the date of transplanting to the date
of heading .was 19084 degrees centigrade, while the accumulated
air temp during the adulting was 8704 degrees centigrade. From
the Stand point of effective rainfall, too many rainy days Cryded
‘with short sunshine in the adulting stage will adversely affect its
adulting work. About 20% of empty grains and 18% of discoloration
grains resulted pom a daily average wind speed above 6m/s in the
heading and flowering stage. Also the strong wind in the adulting
stage, drew down 3.5% to 4.6% of falling grains in totals. The stem
of paddies snowed a bending downward when the wind speed was
above 85m/s after a period of rainfall.

3. The vertical distribution of temperature in the paddy rice
field may be classified iuto 3 types. During the day from 9 a.m. to
4 p.m., the field receives solar energy from the atmosphere and may
be considered as an “Incoming radiation type”. During the night
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from 6 p.m. to 6 a.m., the earth radiates its energy'to the atmosp-
here and may be considered as an “Cutgoing radiation type”. A
transitional type exists during the peried from 7 to 8 a.m. and 5 to
6 pm. A layer of distinctive difference can be conceived between
the incoming type and outgoing types of temperature variation
where the most luxuriant part of the rice crop is located. . During
the day, the temperature of this layer is higher than its surrounding
temprature. During the night, the layer corrésponding to the most
luxuriant part of the rice may not react a lower temperature than
its surroundings. The peak of maximum temperature appeared at
the most prosperous tilling stage which is the period of fastest
growing action and most active heat energy in the life of a fice .crop.

4, The diurnal change of vertical temperature distribution asso~
ciated with each growing stage of rice differed. Generally the. tem-
perature active layer followed the increcasing height of a rice plant
from 10cm to 80-200cm above ground; the minimum temperature
always kept in the 10cm to 40cm height above the ground.and
usually ‘cooled rapidly. After the bending down of the paddy stem,
the temperature active layer followed the crop hight downwared to
20 cm above the ground, but rather lower minimum temperatures
and more cooling action occured at the 10 cm level which was under
-paddy culms. - : . : 4

5. The vertical distribution of maximum temperature in paddy
rice field comparison with maximum temperature on the observation
yard falls into 3 types. H or L signfies the maximum temperature in
the paddy field higher or lower than the maximum air temperature
in the observation yard respectively. There is the H H H H type,

"HLLtypeand HLLL type. The H H H H type denotes.the

transplanting to the most prosperous tillering period. ‘The H H L L
type represents the post tillering to the booting stage, and the H-1.
L L type presents the heading to the maturing stage. But when the
rice culm bends down, it formed the H H H L special type. The trend
of increasing height of the isothermal points on the vertical distrib~
ution of maximum temperature in paddy field with maximum air
temperature iu the ‘observation yard (called the isothermal crossing
height) can be illustrated by the simple formula;

_ Y =86.29+095 X . o
Y is the isothermal crossing height {(¢m) where X is the number of
growing days. '

6. The minimum temperature in any height on the paddy field
was lower than the minimum air temperature on the observation
yard, with exception of water temperature, the soil temi)eratdré
throughout the growing 'sta‘ge and also the mini mum air'temperétu_re




of the 10 cm layer above the ground during the tillering stage. The
minimum temperature active point was difficult to find.

7. The temperature range of plant canopy gradually decreased
from upper to under layer after rice crop had formed the luxuriant
part. The active layer of temperature rarge had two positions. One
was at the luxuriant part of rice, the other was at the air layer
near the water surface. The trend of increasing height of the
isothermal points on the vertical distribution of temperature range
in paddy rice field with temperature range on the observation yard
can be illustrated;

Y =8086+058 X
Y is the isothermal crossing height of temperature range (cm), Where

X is the number of growing days. :

8. The correlation coeffiecent between the temperature on any
layer in rice plant canopy and air tempefature on the observation
yard was almost tightly above positive 0.5 but without a slight posi-
tive correlation of water and soil temperature. Tables 6-7 to 6-12
contain calculated a and b values based on the simple formula Y=a
X4+b in order to convert the temperature of any layer in rice field
from air temperature in the observation yard.

9. There were obvious temperature differences between the
square thin planting field and the row mass planting field of 2-nd
paddy rice. It is not only due to their variety of transplants, tillers,
gquantity of ears and graing per unit area, but also the consequence
of the states of the variable absorption, reflection of insolation and
the different wind speed conditions among the rice canozpy'. In sum-
mary, the outline of the various teniperatures ‘through a whole cycle
between two planting methods in the o-nd rice canopy was; ’

(1) The temperature of plant canopy on the square thin plan-
ting field was higher than that of the row mass planting field, eg,

' i) 80 cm height layer above the ground--- maximum canopy
temperature, daytime mean canopy temperature, daily tem-
perature range. '

i) 20 cm height layer above the ground-—-daily mean tempe-
rature, night time mean temperature.

iii) soil temperature—-——mlmmum temperature and mght t1me
mean temperature. '

iv) water temperature—-daily mean temperature, minirhum
and maximum temperature, day time mean tempéerature,
night time mean temperature and temperature range.

(2) On the other hand, the temperature of the square thin pla-
nting field was lower than the row mass planting field in the follow-
ing cases;
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i) 80 cm height layer above the ground---mitimum canopy
temperature and night time mean canopy temperature.

ii) 10 cm height layer above the ground-—-daily mean canopy
temperature, minimum temperature and night time mean
. temperature. _

iii) soil temperature-~—maximum temperature, day time mean
temperature and daily temperature range.

The other terms were difficult to find due to variations in each

- growing conditions.

10, The vatriety of growth and yield of 2-nd paddy rice between
the two planting methods were; ) .

(1) Though the crop length under RMP was not significantly
shorter than those of under SP in the period before the ear-booting
stage, an obvious difference had occured in the heading and adult-
ing stage, which.was due to the rapid growing speed of crop length
under SP. The correlation between the crop length and minimum
air temperature, water temperature, soil temperature was slight.

(2) The number of tillers reached its maximum at 80 days after
transplanting. The difference of number of tillers was significantly
larger under SP than RMP through the entire cultivating period. It
was caused by the lower soil temperature, higher water temperature
and larger temperature range at ear layer in addition to rather occ-
upying plant area under SP than RMP. '

(8) Though the total dry weight, ear weight, quantity of grains,
quantity of perfect grains on each plant under SP were larger than
those of RMP, on the contrary, ample total yield was obtained in RMP
plot which was due to rather lower percentages of dropping and
empty grains. In other words, the yield from increased plants on the
RMP was preferable to over quantity of grains per plant on the SP.
But we can’t conclude that the yield under RMP in always more than

‘those of SP at this time.

In summary, the experiment appeared to tcll us that in order to
increase the yield of 2-nd paddy rice, is necessary to keep a higher
water temperature, a lower soil temperature and a large temper-
ature range in rice ear layer for increasing number of tillers before

the heading stage. Also, it is important to get rid of grains drop-
ping during the adulting stage and to avoid the damage caused by
wind and fain in the flowering stage, in order to obtain greater
quantites of perfect grains. Consequently, it is appropriate to adapt
the method of SP where the weather is gentle after flowering stage,
while the RMP method should be used in areas of unsuitable weather.
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i) 80 cm height layer above the ground---minimum canopy

~ temperature and night time mean canopy temperature.

ii) 10 cm height layer above the ground-—daily mean canopy
temperature, minimum temperature and nlght time mean
. temperature.

iii) soil temperature——maximum temperature, day time mean
temperature and daily temperature range.

‘The other terms were difficult to find due to variations in each
growing conditions. .

10. The variety of growth and yield of 2-nd paddy rice between
the two planting methods were;

(1) Though the crop length under RMP was not s1gn1f1cant1y
shorter than those of under SP in. the period before the ear-booting
stage, an obvious difference had occured in the heading and adult-
ing stage, which was due to the rapid growing speed of crop length
under SP. The correlation hetween the crop length and minimum
air temperature, water temperature, soil temperature was slight.

{2) The number of tillers reached its maximum at 30 days after
transplanting. The difference of number of tillers was significantly
larger under SP than RMP through the entire cultivating period. It
was caused by the lower soil temperature, higher water temperature
and larger temperature range at ear layer in addition to rather occ-
upying plant area under SP than RMP.

(8) Though the total dry weight, ear weight, quantity of grains,
quantity of perfect grains on each plant under SP were larger than
those of RMP, on the contrary, ample total yield was obtained in RMP
plot which was due to rather lower percentages of dropping and
empty grains. In other words, the yield from increased plants on the
RMP was preferable to over quantity of grains per plant on the SP.
But we can’t conclude that the yield under RMP in always more than

‘those of SP at this time.

In summary, the experiment appeared to tcll us that in order to
increase the yield _of 2-nd paddy rice, is necessary to keep a higher
water temperature, a lower soil temperature and a large temper-
ature range in rice ear layer for increasing number of tillers before

the heading stage. Also, it is important to get rid of grains drop-
ping during the ' adulting stage and fo avoid the damage caused by
wind and rain in the flowering stage, in order to obtain greater
quantites of perfect grains. Consequently, it is appropriate to adapt
the method of SP where the weather is gentle after flowering stage,
while the RMP method should be used in areas of unsuitable weather.
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Fig. 1: Daily Temperature During 2nd Paddy Rice Period in 1963
Upper line: Daily Maximum Temp
Middle line: Daily Mean Temp
Under line: Daily Minimum Temp
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Fig. &: Daily mean relative humidity during 2 nd Paddy rice Period in 1963 °
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Fig. 8: Daily sun shine during 2nd Paddy rice Period in 1963
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Fig. 4: Precipitation during 2nd Paddy Rice Period in 1963

Table 1: Precipitation in each growing stage of 2nd paddy rice period 1963 -

: s : < No. of days of o -
Growing Precipi Extapor .IEJIf‘iici:I’ilive ;)Oanlly inean clz}ssfied Thg s_urp_lus
diawe tation ation tation moisture s0il ‘m01sture amount
ag mm. mm, mm, mm. >—5‘>—10>—15 mm. -
planting 16,2 24,7 16.2 — 89 o| o 7 -
the incipiency :
of tillering 136.0 53,6 62,5 — 07 4] 2 3 3.5
st.
most prosper- '
ous tillering 512.5 69,2 26.4 — 20 8; 4 7 436.3 .
st.
latter of till 129.7 47,8 29.3 —~ &1 4] 31 8 100.4
ering st. |
-Preftnancy 18,6 255 18,6 = B 3 2 5 -
“heading st. 25 256 25 — 100 0 o 8 —
" maturing. st. 1454 87.3 68,7 - 28 1 17 8| 17 76.7.
total 960,9 3337 2242 — 3.2 38 19 55 . 6869
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Table 2: No. of days with classfied precipitation of
each proving stage in 2nd paddy rice period of 1963

Growing _ No. of days with classiied precipitation

stage 0 <o | <o [0 | s | m0 | > | 20
planting stage = - 3 0 4 o C 0 i 0 0
o lnctylamegud S Y BTN B S B
ogompromerus | 5| 4| sl | 4| o 1|
;?;agégtter tillering 6 2 5 0 1 . 0 0
the pregnancy stage 7 1 1 1 o} 0 0 e}
the heading stage 5 2 1 0 G 0 0 0
the maturing stage 25 7 5 4 1 0 0 o
total 61 14 21 8 7 2 1 1

Table 3 Precipitation in day and night

Growing Day night

stage { No. of | precipi- | No. ofl precipit-
days |tation mm | days ‘ation mm

planting 4 19.3 1 3.9

st. .

incipiency

of tillering 7 131,5 2 4,5

st,

most prosp

erous till- 8 255.9 i1 264,5

ering st.

{atter till-

ering stage 7 1013 H 28.3

Pr‘fgnancy 2 0.4 3 18.2

st.

heading 1 25 1 0.2

st. : 4 5

B rice 14 93 | 12 61.7

total 43 560.0 35 381.3
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AR o
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Table 4 No. of days with classfied maximum wind vielocity in each growing stage '
of 2nd paddy rice period 1963

Growing No. of days with classfied wind vielocity :
Istage > 3> 4> 5> 6> 7[> 8> 9] =10
P.Ianting stage 3 1 — — — _ - o
Incipiency of tillering 5 4 - — — — _ _
Most prosperous. | 8 6 5 4 5 o
tillering ‘ =
‘Latter of tillering g 7 [ 3 2 —_ — —
- Pregnancy stage g § 3 2 1 - — -
Heading stage 7 6 3 1 ot = £ -
Maturing stage 32 25 21 i4 i1 7 2 1
_total 77 56 39 25 18 9 2 1
SRS ES JIRESRAEY FEREE ZRRARTRER R -
AR ARSI g » SRR R R WH B &
BN » EFEEEAIRSS K LB » 1A R R AR B BREESTTS  H SRR

BE IR 414m/s BE - BRES SEEE bz KK
TErEE A B R o R BATERRY ¢ 2 T A 5 i
A HEER » BERFEERIRNSRRZN
e B> R RN =R AR 6m/fs BGE » &
A AEEEMA 8% » RETE B 0% 2
FE o MBI MARITHBERERNR » Bk
 FEK -~ BRAL ~ BB IS TE » EREBRERN
PR ERER 2 ) 188 6m/s ZJHHEA %&%1495
=% R 46 BZIEEMBEEN R #32

mfs 2R » BB E AT A # A *kalﬁ%‘l iiﬁ/f
Fe BZRRE L o SHEAR 20 B fRIORIS ot SR eck i
fh=89% » fhili#has B FEINR FH0% Zé‘d( A B

FREETERHR » BERFRE LR E o 31
BB R IR » AR 2B AR R 2B R
BWR R o (LR R A 850cal/em®/day B A& H
;5{ HAE 250calfcm®/day Pl T » Mg RE LA
el EA AT TE A ERRURAIEE R
ﬁi AT15~16 0 R $414~23 [ 5 o MR B R BEAR
ZIRFRAMLIERSEAE 0.6greal/cm®/min P 12 A
HEFaHTH 220 R-S0 a5 Fig 6
) FESTRERE R RIAT » EER 250cal/cm?/day 2 Bk
s R E IR RIER] o FHBIDLE » BAFHEETR
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Fig. 6: Solar Radiation during 2nd Paddy Rice Period in 1963
Table 5: No. of days with classfied solar radiation in each stage of
2nd paddy rice period 1963
- under 250 gr calfem®/day 250-350 > 350
Growing stage
e g < 50| <7 100 | << E50 | = 200 \ = 250 | total |gr calfem?/day|gr calfem?/day

Planting stage — — — — — 0 . — 7 .
Incipiency of _ . _ _ _ 0 4 10
tillering .
Most prosperous . 1 1 1 2 5 2 12
tilering _
Latter st. of tillering,. — — — 2 — 2 3 10
Pregnancy stage — — — 4 1 5 — 5.
Heading stage — — 1 — s 1 3 4
Maturing stage . 2 2 5 8 17 6 19
.total — 5. . 4 12 11 30 18 67

EARCEES R
AR A e » R ERRAR
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REREEET  WAHE S BT BB G

14,15y goRULRSE Y KFR » H. L. Penman B2/
#, J. M. Hirot, L ¥. Long, H L. Rouman
m s, F. 1. Weterhouse K22HE » FLY7
FRRE I « e REhe IR R Y
ZeRf (plant canopy) MZlliEs R D)
B R R S AR » LR SR
WA A R 2 B~ TR+ IR RIS Bk
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Table 6: The date of ‘représent growing stage and its meteorologioal &
- crop growing condition during 2nd paddy rice period

Represent of : " No. 1;:é-op sun- wind {ﬁ)dnia rain dma;}a.yn max | min. temp. Itf‘?éa evaPo—

] date. | of ight shine [speed grcﬂal,’ fail te mp. te mp. teml? range hum-lration] others
growmg-stage tillers (cm)l(hrs) mlsec”ﬁaf'y mm | °C | °C | oC'| eC |1dg1;y mm :
Traﬁs;ﬂaﬁﬁﬂg"lAug 4| 1200 85 15 5636 —| 273 234 202 122 759 a4t
Planting 8Aug 83 286 48 L0 5966 - 296 856 236 120 732 4s
{ﬂ‘l’éﬁ;‘;y of | 26.Aug 194 503 69 1}5 5200 —| 285 344 8 1.1 77 56
pﬁ%ﬁsptgﬁz;inlg 6Sept| 240 665 E* 43 s98  —| 208 s34l 262 72 73 65

-{‘i‘f‘lfl?i;é’f 28ept| 2200 83 83 L s01l | 220 520 220 100 829 54
Pregnancy 3.0ct] 206 1041 85 17 5530 —| 240 280 200 80 788 46
Heading 14.0ct| 196 1185 93 22 5419 | 206 300 192 108 683 55
Adltiig 30.0ct| 196 1255 87 26 5116 —| 200 243 154 87 743 58
Harvesting | 22Nov 180 — 63 27 1124 | 203 288 167 71| 729 28
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Fig. 5-1 to Fig. 5-9: Diurnal temperature profile change in each growing stage' on 2nd




Height (cm)

Height (cm)

-nc\--q\cgqqqycc

Fig. 5-11: Oatgoing radiation type in each growing stage of 2nd paddy rice 1963,
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Fig. 65-12: Course of diurnal temperature change in
transplanting day of 2nd rice 1963
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Fig 6-18: Course of diurnal temperature change in

planting stage of 2nd rice 1963
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Fig. 5-14: Course of diurnal temperature change in
stage of incipiency tillering of 2nd rice 1963
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Fig. 5-15: Course of diurnal temperature change in
prosperous tillering stage of 2nd rice 1963
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Fig. 5-16: Course of diurnal temperature change
latter stage of tillering of 2nd rice 1963
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Fig. 5-17: Course of diurnal temperature change
in pregnant stage of 2nd paddy rice 1963
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Fig. 5-18: Course of diurnal temperature change
in Heading stage of 2nd paddy rice 1963
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Fig. 6-19: Course of diurnal temperature change
before rice steam fall down in maturing

stage of 2 nd paddy rice 1963
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Fig. 5-20: Course of diurnal temperature change
after rice steam fall down in maturing

stage of 2nd paddy rice 1963

M RARRML, 20ecm BEE » B=ARERERR
y W FARASEHEREAN EHEDERRNERS
55 iE 5 fPZsil (plant canopy) EMGIEVR
RIS 0 (R -H/RIE » BURRRER DLsk B F 4

~ ZAREERAFEEEH B 82 Fig 5-10
RRER LS EMRLERR » REE
R R B ASE R » FEER
R 2R » KR 20em HHE R R
_ o Bl Z AKELy B ARRETS BERIG
FOEREEEE » MR AR R ) SRMEMRE
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Table 7: 10 days mean of maximum temperature in

2nd paddy rice field 1963

nF¥%ETable8 » KD EFER

4 TR o BN7E AV UETZE 43 2

w Height of air temp water | soil N R T B » BT EE
No.of10dayd™_ | 8 0 [ 40 | 2.0 | 1 0 |temp|temp  mocsicyrs s | SR EE
1 34.9 34,5 85.0 34.9 35.6 327 BEs 2 HHHHR - ZF M
2 345 23 as)| 346 338 817 wBmr AMLEZNY 0 hik
3 35.1 35.6 35.2 34.3 31.7 309 HEES RS THERER
4 : 32.6 32.6 .30.7 0.2 28.6 27.9 mz& y —%’I’Eﬁ’fﬁiﬂﬂﬁi%’%%fﬁ
5 atel 336 801 287 213 269 s AR HHLLA o £ Z R DUSE
6 339 289 267 258 247 246
y : R 5 Gy SRR .
7 29.0 250 239 234 22.2 221 %fﬁéﬁﬁ ’ f*%%}guziﬂf‘
8 263 21 228 26 208 a0 | DRBRREZE O RE
9 68 201 23 226 208 205 0 HEER R 80120
10 * 84 25 27 2 21| a0s 2O EERERBEAEER -
11 2570 248 239 224 - 200 200  THUHGE BREE 20cm FHERE

* 5 days mean befor rice culm fall down.
#% 15 days mean after rice culm fall down.

R B hE A B
EHLEEE RSB RIRSRE » SEEHE
2B BE4ESE (80, 40, 20, 10cm) ZFE
s A5167 o {HEER -7 A T AR ET R IR A R

BRI > {8 10cm R SEH R H

FEmARZE  WREHHHLA o
' %Eﬁ]ﬂ*%n%%?ﬁﬁ]?k?ﬁ%.%?ﬁﬁﬁﬂﬁﬁ}ﬁﬁ:z;aﬁ

Bl o 54T B B4 46 B ST S RS H B R R

s #1 Fig 5-22 1+ BB R—KHBATM » AR
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Figt 5-21: The vertical distribution of 10 days mean maximum temp
erature on 2nd paddy rice field in 1963
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Fig. 5-22: The crossing heights of max. air temperature on 2nd paddy rice field

- with max. temp on the observation yard
the crossing heights line: Y=86.29+0.95X

R

7

Table 8: The vertical distribation form of
maximum temperature

 REFEIREE o & £ BRHZARR
B FREECHNL S » BEM D55
TR IR EHIE S » A7 e
HERAEER R o AR
BREMEFEMELN Table 9 « HEER
Fig 5-28 T4 i (2 7T S s e 2
RHER A BEEEFNTEE » HuuR
s REZREEDEBRERE A S
B IME IR RS EIR o ZEk AR
RIDHY TR » HWBR KSR B 2FATRER
- B BRREREZ 0%  EREREERRS
» 323 Wem MEEAVHBFELEENESR o &

The form of Max temp

The growing stag of oppeoring form
8,0|_4 o|20|10 ,

planting to tillering stage
tillering to pregnancy stage
pregnancy to heading stage

Moo
Hoe oo
oo
r*r'i-(m

adulting stage after foll dawn

Y, =136.2040.9527X
Yx%xﬁ%mﬁ (em) » XBEEEH o
RER AT ABRERESSZARET

EERERE » UEEABEZ AR » KREEEE

| BREHEERBBREL c SEER » BARRS

iREEREEEE (Temperature active point) o

- EEFHRZPERERENESE
TR B A MEAS R BT H B B

MR NMEN 2 EREREZ ERENIFRE

MESMAMSSHE R0 » THESARENEE
o BT RAM  MBRARERBEFERERERET
20cm FURTHEE » & 40Cm FHRE » K B2
RS HHERINE o
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Fig. 5-83: The vertical distribution of 10 days mean minimum temperature
on 2nd paddy rice field in 1963 .

Table 9: 10 days mean of minimum temperature
in 2nd paddy. rice field 1963

: Position Height of air temp. water | soil
l\m 80|40 | 20|10 | temp | temp

1 233 233 234 235 257 " 265

2 229 2270 229 231 258 266

3 2400 235 241] 243 265 27.3

4 239 2347 239 242 258 260

5 226l 222 2209 29 248 252

5 204 204 2120 210 229 232

7 176 178 186 184 205 209

8 150, 155 162 161 182 188

9 153 158 163 162 183 187

10 * T 160 165 171 168 188 190

11 #. 164 161 168 160 175 179
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BRI o 570 LR AR 2
BEEEE o HXRREEZ—X
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Y:=3086+068X
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ERE o
i Fig 5-25 » g2 SEE g
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10%: Fig 5-24 » FRARM i EE
N0k 353 pmd A =i k7
T H S~ TESEANERL o 7
THREEREERED 80cmE
DL . BB LERER
Ho REBZEIIBZ AREE 1A
FTERED » MRS S
o 10em M Z EEHEE LS
4 AEE TR » BN 2R

Table 10: 10 days mean of temperaturé range in
2nd paddy rice field 1963

W Height of air temp. range water | - soil
temp. | temp.-

" No. of Degsdd 8 0 I 4 0 2 01 1 0 | range | range
1 1n6 112 116 114 99 - 62

2 115 115 12,1 11.3 7.7 4.8

3 1.1 121 11 10,0 51 - 87

4 8.7 9.2| 6.8 6.0 28 1.9

5 1200 114 72, 58 .28 17

6 134 8.5 53 48 18 13

7 11.4 7.1 53 5.0 17 1,2

8 1.3 76 6.1 55 21 13

9 115 86 7.0 6.4 26 1.6

1 0% 12.3 9.0 7.6 6.7 28 17

1 1k 9.3 gs| 7.6 6.4 2.51 21
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Fig. 5-24: The vertical disttibution of 10 days mean temperature
range on Iind paddy rice field in 1963
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Flg 5-—25 Crossing he1ghts of diurnal temperature range on 2nd pad- -
dy rice field with on the observation yard
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BRI SEETE
5 BRI Z ARBRR IR o ERZAK

Y:=380.86+0.68X

position heights on paddy field water | soil
growing Y - ; L
stage 80cm ’ 40cm | 20cm | 10cm | temp | temp

. Planting 0913 0908 0920 0910 0832 - 0850
Incipi‘e‘ncy of L 957

Iotiplen 0957 O 096 0503 0794 0792
Prosperous 0810 0834 0837 0836 0498 - 0539
tillering

Mostprosperous 0887 0932 0942 0929 0903 0900
tillering 1 - .
Latter tillering 0808 0635 0679 0502 0481 0536

Pregnant 0934 0815 0892 0502 ‘0085 . 0667
ﬁ;‘;’&‘;rgy 0896 0917 0903 0924 0417 0.195
Thérend of :
fe ond oses( 0se 057 0568 0Gge 054

Primany iy e '

b 0947 0570 0953 0947 0651 . 049
the middle of = | 0 ‘

b (0800 0817 0759 0787 0559 0514
harvesting 0987|0991 . 0987 0086 0840 0846
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Correlation coefficients betweern the mean

temperature of maximum with minimum the
observation yard and the daily mean temper-
- ature of the 2nd paddy rice field

. T position heights on paddy field water | soil

growing
- siage L 80cm | 40cm i 20cm | 10em | temp | temp

Planting o814 o790 o777 o764 0868 0832
Incipiency of ore2l ©o7771 0791 0725 0891 0829
tillering _ g —
Prosperous 0585 0760 (.829 0866 0752 0741
tillering - . ‘ o
Most prosperouns| ggos 0792 0832 0788 0764 0,780
tillering. g
Latter tilleririg ooz 0923 ooss osg08| oavs 0862
Pregnant 0.891 07921  0.896 0.892 0817 0,783
Primary heading | 0917 0911 0873 0894, 0862 0127
The end of ocsel 0946l 09a9| 0926 0684 0783
heading ’ ;
Primary 09010 0901, 0890 0.893 0661 0521
maturing .
The middle of .o26 o824 0801 0816 0713 0692
maturing
Harvesting og6z o056 0962 0964 0851 0852

" Table 6-3 Correlation coefficients between the 09’ slterﬁ-
perature on the observation yard and the daily
mean temperature on 2nd paddy rice field

position heights on paddy field .water | soil
growing .
gtage 80cm ] 40cm ‘ 20cm | 10cm | temp | temp
Planting 0563 0563 0567 0503 0665 0528
Incipiency of 0218 —0217 -0203 —0232 <0249 G030
tillering
Prosperous 0220 o058 088 0.168 0086 0115
%}lermg .
ost prosperous ey
Hiloring 0851 0904 0934 09529 0512 0.871
Latter tillering 0948 00931 0978 0956 0829 0506
Pregnant | o764l o9 oscesl 066l basa ods)
. Primary . ' ; ST T
%ia dingd f 0,902 0835 0780 _o.aos 0.261 0,046
£ end ¢ gy -
% cading 0829 0779 0762 0744 0038 0410
rimary o
¥aturiﬂgl 0725 0718 0607| 0620 0071 ~0.133
he middle of 5
maturing o682l 0731 0703 0747 0641 0597
Harvesting 0901 0905 0913 co15 0820 0824
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“Table 6-4: Correlation coefficients between the maximum '
cy M o -~ 3
temperature on observation yard and maximum Table 6"% ﬁiﬁ?ﬁﬂﬁ?-_tﬁm EIR
temperature on 2nd paddy rice field - BKBEEREEE S Sy
‘ : : » o AR N BB > — Ay
? \\position heights on paddy field water | soil W AEIR 0.6~0.7 KRB ENE

i growing

| N st?.ge \\ 80cm ‘ 40cm | 20cm | l0cm | temp | temp FEE R A AT O 5
Planting o744l oess  ozesl orzgl ossdl o5 DUFAERER AELEHH

a1 Ale s \'E; . M=} [

Inciptency of o711l 0730 0630 o648 —oo1z ovep  POTE SR o KR ~ MRS L
. ring ZEVNEH 0 TR R S

! ous [y

% ﬁfl‘gpiig u 0956 0.899 | 0,501 0863 0569 0.852 HIRE (R HpE e

| " Most prosperous
‘ tillering 0,866 0.795 0,906 0.898 0,797 0,780

Latters tillering 0,961 0.898 0,955 0952 0912 0,891

 Pregnant 0892 0952 0938 0943 078/ 0.669
E;;’Eﬁg 0816 0900 0961 0919 0295 0019 ‘

‘ gg:df;‘gd of 0944 0973 o971 o977 o632 0399

E:gﬁ?fgg 0926 0928 0915 0959 0486 0556

ﬁﬁ?ﬁfﬁfg — 0951 0957 0860 0884 0788 0715

. Harvesting 0.9831 0979 0975  0.969 0,901 0.854

Table 6-5: Correlation coefficients between the minimum

Table 6-5 RELHI LR temperature on observation yard and the minimum

,_%liﬂiﬂykﬁﬂ%lﬁﬁﬁﬁﬁ 2 AR temperature on 2nd paddy rice field

R o« RERRER I IR : e

ik YN SRR R e N heights on paddy rice field 'Water goil

{53 BEIE RS 10cm JB ook #his stage 8ocm | 40cm | 20cm | 10cm | temp | temp

FERRELN » HAhS e » 5 Planting 0981 0984 0969 0963 0945 0535

RSB R AR © (R5E) {ﬁ‘l’éﬁ;‘é"y of o951 0957 0988 0928 o738 0778

‘ fi{feslg?;"“s 067l 0969 0970 0893 0637 0478
g‘l‘l’gﬁigg"spemus- 0ges| 0981 o78s Odze 097 0242
{;?&?{ﬁg of 0935 0793 o785 0685 0779 0809
Pregnant 0975 0953 00951 0947 089 0870

Primary heading 0917 0971 0939 0939 0756 0615

The end of [
heading 0935 0928 0915 0.908 031l ot
Pelmiacy 1 oon| os07| o908 002 " oa2| oy
maturing ‘ .
The middle of ) _ .
maturing 0.943  0.968 0.96_7 0.978 0799 0752

Harvesting 0591 o984 o974 0974 0762 0652




