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1. Usz¥nswugu (base or breeding population)
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- ﬂﬂlﬂﬂﬂuR¥U$UU?GWﬁ§
. mass selection
. maternal line selectiocn
. . recurrent selection
¢

=] L% 4 : 3
2. Uszgnsmeunisdsdsawig (an improved population)

<
Uﬂﬂﬂﬂﬁ§

'
2.1 Wugrsuin

(opeh—pollinated variety)

[ —— . 2

3. ﬁwsﬁhquw (inbred lines)

. vagaualNd NN luns s s
. diallel cross
. top cross

¢
Uﬂﬂﬂwuq i\)

¢

3.1 ﬁﬁgqnwﬂu
(F; hybrid)

u( )
3.2 WU@NNNLUﬂ

(open-poliinated variety)
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. - pedigree selection
. single seed descent
¢ selfing and sibbing
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L__ ' ' fetaenavenmaieaseuiien #iuuand qngasnile
| Murashige and Skoog (1962) ng/1
— ~- A NH, NO, | 1,650
; | KNO,, 1,900
- CaCl,.2H20 440
_ MgS0, . 6H,,0 370
KH2PO, 170
- B NazEDTA 33.6
Fe‘SO_4.7H20 27.8
N C.  MnSO,.4H,0 22.3
_ ZnSO4.4H20 8.6
H3503 6.2
- KI £ 0.83
_ Na2M004 . 2H20 0.25
- CuS0,, . SH,0 0.025
_ COC12.2H20 0.025
D VITAMINS
~— GLycine 0.2
Nicotinic acid 0. 05,
- Pyridoxine.HC1 0.05
Thiamine, HC1 0.01
E Kinetin 0.1
— myo-Inositol 100
IAA 10
. Sucrose 30,000
' Agar 0.6 - 0.8 %
B -pH 5.7
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) pr
ARSI
quantity and Value of Imported Controlled Seeds for Commercial Purpose in 1983-1985

Quantity : Kilogram

Value : baht

n.f. 2526 (1983) WA, 2527(1984) n.A. 2528(1985)

avvufefis _
3y yaAn Y3uu yaAn U5y yaAn
" quantity Value wuantity Value Quantity Value
1. fdanaldigud 9,805,00 784,755.67 32 ,667.00 2,297,436.58.  59,389.68 3,374,584.29
Leaf mustard
2. finnar1wa 14,143,40 6,795,106.00 69,580.44 9,218,640.35 40,136. 45 7,074,682.79
(hinese cabbage
3. Aan1ava 11,061.80 3,690,159.14 69,408.65 5,545,890. 46 60,365.50 5,423 ,567.83

 hinese radish

( hinese kale

34,287.40

1,975,417.99

149,925.00

6,754,902.11

138,938.00

7,696 ,077.64

5. nraman - - 8,913.62 4,515,348.57 4,435.24 2,830,640.47
(auliflower
6. Az WA - - 7.,824.66 9,931 ,565.11 15,573.49 19,414,916.46
(.abbage
' »
7. HnAANIINRY - - 69,950.00 2,404,543.05 39,528.36 1,703,388.18
tdible rape
8. usoRlAR - - 396.04 749,976.00 2,299.04 658 ,392.51

froccoli

1 o rv3 )
NISHUGRT naVAILAURUGHTUR = THANIS LA¥AS AguTT A1 LAYAS
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CHINESE CABBAGE

0,0, D,y D205

Figure 1. The evolution of Chinese cabbage
(Brassica campestris ssp pekinensis). A. var
dissoluta, B. var infarcta, C. var laxa, D. var
cephalata, D1. f ovata, D,. f depressa, D3. T .
cylindrica, CDy. var laxaxf ovata, CDs. var laxa
xf cylindrica, D1D,. f ovataxf depressa, DiDs.

f ovataxf eylindrica, D,D;. T depressaxf cylin-
drica

(CD,) Fluffy-topped ovate form: Hybrid form produced from var laxa

x f ovata, head stout, solid, with fluffy top; adaptable to unfavorable
climate and extensive growing conditions.

(CD3) Fluffy-topped cylindrical form: Hybrid from var Zaxa x f cyl-
indrica, head cylindrical with fluffy top, though not very solid; highly
adaptable to unfavorable climate and extensive growing conditions.

. (D;D,) Flat-topped ovate form: Hybrid form from f ovata x f depre-

ssa, head ovate with flat top, more solid and better keeping quality
than f ovata. '
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CHINESE CABBAGE

Figure 1. Introduction of Chinese cabbage from various regions of
China into Japan and Korea (adapted from Kastumata 1971)

Table 1. Parent materials and earlyfc1assica] cultivars
of Chinese cabbage in Japan

Parent material Classical cultivars

from China in Japan

Chiifu group Chiifu, Matsushima, Matsushima
Junnigo

Miyaoshen group Hotoren

Chiifu x Miyaoshen Kaga

natural hybridization '
Juhowashin group Aichi, Nozaki

BREEDING METHODS

The.evo]ution of Chinese cabbage breeding methodology is important
to the history of cultivar development.* Eiji Watanabe, a Chinese
cabbage breeder since 1522, traces here the evolution of Chinese cabbage

-breeding methods in Japan.

EARLY STAGE (1910-1930)

Initially mass selection and later individual or line selections
were the two major approaches to Chinese cabbage breeding. At this
period rice breeding was an active research topic and it was thought
that methods similar to those used in rice breeding could be adopted
However, information on self-incompatibility and inbreeding depression
was not available in those days. Individual and line selection improved
crop uniformity but in most cultivars the yield performance did not
improve. ‘
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Figure 2. Head shapes of various Chinese cabbage cultivar groups: A.
Chiifu group, B. Kaga group, C. Hotoren group, D. Aichi group, E. Ken-
shin group, F. Bamboo shoot type, G. Interspecific hybrid and H. F,
hybrid Olympia, Hiratsuka Ichigo x Chiifu ’

cross of Chiifu and Hotoren groups and there is no specific characteris-
tic associated with them. In general Kaga group cultivars have thicker,
somewhat larger dark green leaves and round topped heads (Figure 2B).
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(2% C)

Vegrtabk seeds % Relutive Hymidity Field aop sceds & Relative Humidtty
Spectes 16 20 3 4 66 75 Species Is 26 45 ¢ 75 90 10
Begn, Bread 42 58 73 93 .t 145 Barley 60 €4 100 12.) 144 195 268
Bean, Limz 44 66 77 92 10 13.¢ Bugkwheat 67 S.J_ 108 12.7 15.0 19.1 245
Bean Snap 30 48 68 94 (1.0 150 Shelled Corn,
Beet, Garden 21 40 S8 76 9¢ 112 yd_ 64 B4 105 125 148 19.1 138
Caublage 82 46 54 64 176 956 Shelled Com :
Cabbage, Chiness 24 34 46 63 78 94 wd 66 84 104 129 147 189 a6
Carrot 45 59 68 79 492 115 Sitelled Corn
Celery SE 76 7B 90 104 124 pop 68 85 9f 122 13.6 183 230
Corn, Sweet 33 58 780 96 10.¢ 128 Flaxseed 44 S6 63 719 100 152 214
Cucumber - 26 43 S6 71 84 10l Oets 57 8D 9.6 118 138 185 24.
Fggptant 31 49 63 80 98 119 Peanu: 26 4= 56 12 98 130 .
Lettuce 28 42 5) 59 70 96 Rice, Milied 68 .9.0 107 12.6 14.4 18] 236
Mustard, Leaf 18 32 46 63 78 Y4 Rye 70 87 105 122 148 206 267
Okra 3 72 83 100 112 13.) Sorghum 64 6.6 105 12.0 152 188 219
Onion , 46 68 80 95 112 134 Soybeans 43 25 14 93 13. 188

. Onion Welsh 34 51 69 94 112 140 Wheat,

Parsnip S0 61 7¢ 82 93 112 White 67 86 ©9 118 150 19.7 263
Pea 54 13 86 101 119 150 Wheat,
Pepper - 28 45.60 78 92 110 Durum 66 85 100 115 141 193 26.6
Radish 26 38 51 €8 23 102 Wheat, Soft
Sninach 46 635 18 95 11y 132 Red Winter 62 36 106 1S 14.6 19.7 256
Sauash, Winter 30 43 56 74 80 1038 Wheat, Hard .
Tomato 32 50 63 1B 92 11. Red Winter 64 85 1CS 125 146 197 259
Turnip 26 40 51 63 74 90 Wheat, Hard
Wateimelon 30 48 61 76 88 104 Red Spring 68 £S5 101 118 148 19.7 250
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aaquzuauwnéauqaé (Equilibrium-relztive humidity)
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(%) AQ F 60 F 77 F
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CAS
17 78 83 &5
16 73 79 81
15 €8 74 7
14 " 61 68 71
13 54 .61 65
12 47 53 58
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A7y (Save sealed storage moisture content)
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SEED MC. SEED KING
8-9 % Barley, beans, millet, oaté, rice, peas, sorghum,
wheat
7-8 % . clover, jute, alfalfa, sugarbeet, tobacco, sweet
corn
-6=7 % cotton, flex, rape, safflower} soybean, chilli
5—0 Jo crucizer seeds, lettuce, water comvovulus,

cucumber, melon, eggplant, tomato, dasterbeén
groundnut
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n.H. 80%2
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zl.ﬁt, 6 Reel-type scalping aspirator. - Schematic flow diagran
) . A-scalping reel, B-aspiration chamber, C-settling cham. -
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J
ram 3 Mecan Daily Duration of Maximum Possible Sunshine Hours (N) for Different Months and Latitudes
Northern
Lats Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Southern
Lats July Aug Sept Oct Nov Dec; Jan Feb Mar Apr May June
50 8.5 Joq 1.8 138 15 16.3] 15.9 4.5 12.7 10.8 9.1 8.1
48 8. 10.2 11.8 13,6 15.2 16.0: 15.6 14.3 12.6 10.9 9.3 8.3
46 9.1 10.4 11.9 13.5 14.9 15.7¢ 15.4 14.2 12.6 10.9 9.5 8.7
I 9.3 10.5 11.9 13.4 14.7 15.41 15.2 14.0 12.6 11.0 9.7 8.9
42 9.4 10.6 11.9 13.4 14.6 15.2, 14.9 13.9 12.6 11.1 9.8 9.1
9.6 10.7 11.9 13.3 14.4 15.0, 14.7 13.7 12.5 11.2 10.0 9.3
10.1 11.0 11.9 13,1 14.0 14.5 14.3 13.5 12.4 11.3 10.3 9.8
10.4 11.1 12.0 12.9 13.6 14.0- 13.9% 13.2 12.4 11.5 10.6 10.2
10.7 11.3 12.0 12.7 13.3 13.7 13.5 13.0 12.3 11.6 10.9 10.6
11.0 11.5 12.0 12,6 13.1 13.3 13.2 12.8 12.3 11.7 11,2 10.9
11.3 11.6 12,0 12.5 12.8 13.0 12,9 12.6 12.2 11.8 1.4 11,2
11.6 11.8 12.0 12.3 12.6 12.7 12.6 12.4 12,1 11.8 11.6 11.5
11.8 11.9 12.0 12.2 12 3 12.4 12.3 12.3 12.1 12.0 11.9 11.8
12,1 12.1 12.1 12.1 12,1 12,1 12.1 12.1 12.1 12.1 12.1 12.1

4 6 8 10 12 14 16 18 20 22 24 2628 30 32 34 36 38 Lo
W at sltitude m
: 0 |0,4) .46 .49 .52 .55 .58 .61 .64 .66 .68 .71 .73 .75 .77+ .78 .80 .82 '.83 .8, .85
500 .45 .48 .50 .54 .57 .60 .62 .65 .67 .70 .72 .74 .76 .78 .79 .81 .82 .84 .85 .86
1000 .46 .49 .52 .55 .58 .61 .64 .66 .69 .71 .73 .75 .77 .79 .80 .82 .83 .85 .86 .87
2 000 49 .52 .55 .58 .61 .64 .66 .69 .7 .73 .75 .77 .79 .8! .82 .84 .85 .86 .87 .88
3 000 .52 .55 .58 ".61 .64 .66 ,69 .71,.73 .75 .77 .79 .81 .82 .8 .85 .8 .88 .88 .89
4 000 .55 .58 .61 .64 .66 .69 .71 .73 .76 .78. .79 .81 .83 .84 .85 .86 .88 .89 .90 .%
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RHmean Medium -~ Righ (35 - 70%) RHtmean High (> 0%)
4. U Geplione « > S/ pec :
OF 3 vanrtime: 3-8 m/oec 2 10
L 2. Utayttmes 1.0 m/oec :
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o
2r 2
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2 4 [ [} 10 4 [ .} ©
RHmean Low (< 40%) RHmean Low-Medium (40-55%)
p 0
SRS U @aytime « > bm/oec
3. Udnyrime- 3-8 m/aec 3
125 2 Vayimes 2.9 m/eer 12 “
L 1. Udnytime s 0-3 o/ per z 3
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[4
;ﬁl Prediction of ETo from W.RS for different conditions of mean

relative humidity and day time wind.
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R RADIATION NMeTHOD .
[ DIR
l .
el ( volume in drive A has no label-
Vot Directory of A:\
B ( - REVIEW. EXE 49200 B8-02-85 12:54p
TABLE2S DAT - 4992 1-01-85 12:06a-§
| , ETO BAS — 5248 1-01-85 12:14a
L ; TABLE4  BAS 1806 1-01-85 2:48a
TABLE3  BAS 4353 1-01-85 2:5la
( TABLE2S BAK 2469 1-04-80 12:41la
L +TABLE2N BAS 2525 1-01-85 2:45a
BLOCK1 1958 1-01-84 1:01a
- BASICA cOomM 27520 3-07-85 1:4Zp
i TABLE2S BAS 2471 1-01-85 12:05a
L TABLE2N DAT- 4992 1-01-85 2:49a
BASIC . EXE 55808 1-01-83 2:38a
| TABLE4  DAT- 1792 1-01-85 2:50a+
L TABLE3Z DAT— - 5248 1-01-85 2:52a/
14 File(s) 185344 bytes Tree
I A:\>
L.
i
- 5 v
®or program : Super Galc. CSC,)
%
|
L
S
| .
: i
| E
— ‘ '
' 51'{-:
— Rt
.‘v —.—..._2"" ~
.



—

f
-

r

-

.

leNeNoNoNoNeNeNoNeNeolNeNoNeoNeNoNe o)

- 169 -~

 prograg Evapotransiration by Radlatlon'ﬁéthod.

e T
CLEAR \

(50, 12),T2$(§0 12).T3£59412) 14(6,40). MN$(12) ,0KT(8).TEN(10)

GOSuB 970'*’h“““”“"a'*Un*wwmxaﬁ%43°)
CLS:INPUT “ T Mean Degree C = “:TC:T=INT(TC)

INPUT “ Latitude, North/South(N/S) “;LTT,N$:LD=INT(LTT)

INPUT * W at Altitude meters =";WA .
_CLS:PRINT :PRINT

0 PRINT " 1. January 7. July
PRINT, " 2. Febuary 8. August
PRINT “ 3. March 9. September”
PRINT " 4. April 10. October
PRINT 5. May 11. November
PRINT “ 6. June 12. December
INPUT “ Month " ;MN \
PRINT - 1. Sunshine ":PRINT " 2. Cloudiness”
INPUT " What condition 1 or 2 ";CS.- <>
IF CS=1 THEN C°$—" Sunshine” :GOTO 250
cs$=" Cloudiness”
INPUT " Cloudiness condition Oktas or Tenths(0/T),
IF CL$="T" THEN 240
RN=OKT (NUMBER) :GOTO 260 _ rfe. of by
RN= TEN(NUMBER) : GOTO 260
INPUT (n) Mean h/day =";N(w)
.IE. N$="S THEN NS$="South"” :GOTD 300
RA= T2N(L6%MN) :NS$="North"

0 @B=T3(LD,MN) : IF CS=1 THEN RN=N/NN:GOTO 330

GOTO 330, ?ﬂv

RA= TZS(LD MN )

IF MN>= 7 THEN MN=MN-¢6 ELSE MN MN+6
NN=TI(1D,MN):IF CS=1 THEN. RN=N/NN

RSz ( ,25+.5%RN)*RA

O .CLS:PRINT:PRINT .

9 PRINT “ 1. Block .-I: RH mean tow (<40%)"

D PRINT “ 2. Block II: RH mean Medium-Low (40-55%)"
2 PRINT " 3. Avr. Block II,III: RH mean Medium °

2. PRINT." 4. Block IIX: RH mean tMedium-High (55-70%)"
d PRINT " 5. Block IV- RH mean High (>70%)"
J.INPUT. " RH Mean sRH... - -

OOOOO

2 PRINT " 1. Line #1- v daytlm = 0-2 m/sec.”
D PRINT.." 2. Line #2: U daytime = 2-5 m/sec.”
2 PRINT “ 3. Line #3: U daytime = 5-8 m/sec.”
2 PRINT.." 4. Line #4-.U daytime = > 8 m/sec.”

) INPUT “ U daytime ="3U

) IELWA20. . AND WA<251. .THEN. . W=1:GOTO 520

b} IEUNA>250 AND WA<751 THEN W=2:G0TO 520
LIE-WA>750 AND WA<1501 THEN .W=3:G0T0 520

J IF WA>1500 AND WA<2501 THEN W=4:GOTO 520
>.I£;NA>2soo AND WA<3501.... THEN W=5:G0TO 520

> W=6%%:

WT4=T4(W,T) . : -

. e - e i e e e e -

) WRS= HT4*RS
. 0N~RH GOSUB 560,610,660,690,740

- ) GOTOx790

:—ON—U-GOTO 570,580,590,600:" RH I + -
Y=WRS*81/76~. 55789473# RETURN ='U=1 -
:'u=2 @fi‘c‘ -r

) x-was*sllza-s— 492356684 : RETURN
; Y-NRS*99/80~.475.RETURN :’U=3 .
-Y=WRSX107/82~..34878048# -RETURN-: "U=4

Number

";CL$,NUMBER
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610 ON U GOTO 620,630.640,650 :° RH Il
“620_Y=WRSX76/75.5-.46622516#:RETURN :'U=1 .
630 Y=WRS*67/63.4-_38832807#:RETURN :'U=2

=WRSX91/79 .5-..346540884# :RETURN . : 'U=3_.
"650 Y=WRS*99/71.3-1.98499298#:RETURN :'Uz4 °
660 GOSUB 610°:" RH IIL = BlecA I , 1 1ad
670 Y1=Y:GOSUB 690 ~
680_Y2:=Y:Y=(Y1+Y2)/2:RETURN .
690 ON U GOTD 700,710,720.730 :° RH IV.
70Q_Y=WRS*67.5/72-.625 :RETURN :’U=1
710 Y=WRS*6/6.12-.431372544 :RETURN :’U=2
720 Y=WRS*B1.3/76-.56736B42# :RETURN :’U=3
730 Y=WRS*B6/77.8-.468251924# :RETURN :'U=4
740 ON U GOTO 750,760,770,780 :’ RH V= 134
750 Y=WRS*5/6-_5#:RETURN :’U=1
760 Y=WRS*64/72-.4888888888#:RETURN :’U=2
770 Y=WRS*7/7.6-.210526314#:RETURN :’U=3

780 Y=WRS*74.5/74- _617567564%#:RETURN :’U=4 .
790 ° Print OuUL KoKk KKK KA R K XA K K A K A K A AR A R K K A K K K K K K K o 3K KoK ok K K ok

800(ETO=Y:CLS: PRINT:PRINT

810 PRINT " Given :* '
";LTT;" Degree ":NS$

820 PRINT. . Latitude =
830 PRINT " Altitude =":;WA:"Meters" .
840 PRINT " Month "sMN$(MN);CS$
850 PRINT * T mean =";7C;" Degree C”

860 PRINT:PRINT
870 PRINT " Result :"

880 PRINT . n/N Ratio=" ;RN

890 PRINT " Ra =":RA;" mm/day"
900. _PRINT. " Rs =";RS;" mm/day"”
910 PRINT " W =" ;WT4

920. PRINT " . W.Rs =";WRS;" mm/day"”

930 PRINT:PRINT " Evapotranspiration (Eto) =";ETO;" mm/day”
940 PRINT:PRINT:INPUT " Do you like to continue Y/N ":ANS$
950 IF ANS$="Y" OR ANS$="y" THEN 60
960- END.
970 ’Table #2 Extra Terrestrial Radiation (Ra) in mm/day.
980..0REN _"I1" #1_ "TABLE2N.DAT"
990 ’Northern Hemisphere
1000.FOR..I=50 TO O STEP -1 :> j refer to Latitude ( 50 -> 0O)
1010 FOR J=1 TO 12 :* i refer to month (Jan -> Dec)
1020 _INPUT#1,T2N(I,J) :’ Read table #2 Northern
1030 NEXT J,I:CLOSE ;
1040-lSouthernmHemisphére
1050 OPEN "I",#1 "TABLE2S.DAT" :
1060.FOR-1=50_T0.0 STEP -1 :’ j refer to Latitude ( 50 -> 0)
1070 FOR J=1 TO 12 :* i refer to month (Jan -> Dec)
LOBO--INPUT#1,T25(1,J) :’ Read table #2 Southern
1090 NEXT J,1:cLOSE
llOO—TIabla_#s_Mean Daily duration of Maximum Possible Sunshine Hour (N).
1110 ’Northern Latitude
\120-QREN.."I1", #1., "TABLE3.DAT" - .. - ~
'ii° FOR I=50 TO 0 STEP -1 :' j.refer to Latitude ( 50 -> 0)
+140-FOR-—J=1.70 12 -° i refer to month (Jan -> Dec)
-150 INPUT#1,T3(1,J) :° Read Table 3 North
,160—§EXIWJ,I:CLOSE
.i;gﬁogable #4 Values of Weighting Factor (W).
10 EN-ZI #1, "TABLE4.DAT" -

- FOR I=1 TO 6 :* 3 refer to W at Altutude meters. ( O -> 4000 )

200 FOR-3J=2 TO-40-:’ i refer to Temperature C (2 -> 40) -
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1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1210
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-

INPUT#1,T7T4{1,J) :' Read Table 4

NEXT J.1:CLOSE
MNS(1)="January " :MN$(2)="Febuary” :MN$(3)="March"”
MNS(4)="april " :MN$(5)="May " : MN$(6)="June”
MNS(7)="July” " :MN$(8)="August” :MN$(9)="September"
MN$(10)="October”:MN$¢(11)="Novermber " :MN$(12)="December "
FOR I=0 TO 7:READ OKT(I):NEXT 1 .

DATA 0.95,0.85,0.75,0.65,0.55,0.45,0.35,0.15

FOR I=0 TO 9Q:READ TEN(I):NEXT I

DATA 0.95,0.85,0.8,0.75,0.65,0.55,0.5,0.4,0.3,0.15

RETURN
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E T2N.BAS
s not found - .

>sTABLE2N .BAS
command or file name

>OTYPE &666444
»TYPE TABLE2N.BAS
DIM T2N(60,30)

y 'Table #2 Extra Terrestrial Radiation {Ra) in mm/day.

y *Northern Hemisphere

. FOR I=50 TO O STEP -2:FOR J=1 7O 12

» READ T2N(I,J):NEXT J,1I

y OPEN "0",#1,"TABLE2N.DAT"

) for I=50 to O step -1 :° 1 refer to Latitude ( 50 -
for J=1 to 12 :” J refer to month (Jan ~> Dec)

- IF I/2-INT(I/2)=O THEN 1040

CT2N(I,JI)=(T2N(I+1,J)+T2N(I-1,T7))/2
PRINT#1,t2n(i,3J) :° Read table #2 Northern
next j,1:CLOSE
DATA 3.8, 6.1, 9.4,12.7,15.8,17.1,16.4,14.1,10.9,
CATA- 4.3, 6.6, 9.8,13.0,15.9,17.2,16.5,14.3,11.2,

DATA 4.9, 7.1,10.2,13.3,16.0,17.2,16.6,14.5,11.5,
bATA— 5.3, 7.6,10.6,13.7,16.1,17.2,16.6,14.7,11.9,
DATA : 5.9, 8.1,11.0,14.0,16.2,17.3,16.7,15.0,12.2,
DATA_;6.4, 8.6,11.4,14.3,16.4,17.3,16.7,15.2,12.5,
DATA,j6-9, 9.0,11.8,14.5,16.4,17.2,16.7,15.3,12.8,1
DATA"7 4, 9.4,12.1,14.7,16.4,17.2,16.7,15.4,13.1,1
DATA = 7.9, 9.8,12.4,14.8,16.5,17.1,16.8,15.5,13.4,1

DATA i 8. 3,10.2,12.8,15.0,16.5,17.0,16.8,15.6,13.6,1
DATA .8.8,10.7,13.1,15. 2 16.5,17.0,16.8,15.7,13.9,1
DATAA 9. 3,11.1,13.4,15.3,16.5,16.8,16.7,15.7,14.1,1

DATA. w9 8,11.5,13.7,15. 3 16.4,16.7,16.6,15.7,14.3,12.3,1
DATA'10.2,11.9,13.9,15.4,16.4,16.6,16.5,15.8,14.5,12.6,1
DATA 10.7,12.3,14.2,15.5,16.3,16.4,16.4,15.8,14.6,13.0,11.

DATAI11.2,12.7,14. 4,15.6,16.3,16.4,16.3,15.9,14.8,13

> 0)

-

’

7.4
7.8
8.3
8.7
9.1
9.6
0.0

0.6,

0.8,
1.2,
1.6,
2.0,

.3,

»
v
»
?
L]
y

>

»
?
»
»

4.
5.
5.
6.
6.
7.
7.
8 -
8.
9.
9.
9.
0.
0.

11.6,

DATA W11.6,13.0,14.6,15.6.16.1.,16.1,16.1,15.8,14.9,13.6,12.0,

DATA~12 0,13.3,14.7,15.6,16.0,15.9,15.9,15.7,15.0,13.9.12.4,1

7.
7.
8.
8.
3.
9.
10.
10.
11.
1.

0¥—~Jw~qoam(~mro

DATAT12.4,13.¢6,14.9,15.7,15.8,15.7,15.7,15.7,15.1,14.1,12.8,12.0
DATA 12.8,13.9,15.1.15.7.15.7.15.5.15.5.15.6.15.2.14.4,13.3,12.5
DATA: 13.2,14.2,15.3.15.7.15. 5,15.3,15.3,15.5,15.3,14.7,13.6,12.9
DATA 13.6,14.5.15.3.15.6.15.3.15.0.15.1.15.4.15.3.14.8.13.9.13.3
DATA 13.9,14.8,15.4,15.4.15.1.14.7,14.9,15.2,15.3,15.0,14.2,13.7
DATA 14'.3,15.0,15.5.15.5.14.9.14.4.14.6.15.1.15.3.15.1.14.5.14. 1

YPE .. ¥

S ™

. &
1.

5 ‘LatSs0
0 Lat4g
5 ’Lat46
(0] ’Lat44
5 ‘Lat42
(0] Lat40
5 *Lat3s
G i—b+6b——+tatdc&
5, ’Lat34
(0]
5
S
3
7,
1,

Latu2
'Lat30
Lat2g
Lat26é
"Lat24
‘Lat22
"Lat20
’Latl8

Latlé
*Latl4
‘Latl2
'Latlo
‘Lat
"Lat
‘Lat

“'.SSIA'14 7,15.3,15.6,15.3,14.6,14.2,14.3,14.9,15.3,15.3,14.8.14.4 :’Lat
9}15 0,15.5.15.7.15.3,14.4,13.9,14.1,14.8,15.3,15.4,15.1,14.8 :’Lat

ONBOMND
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TABLEZ2S.BAS

DIM T25(60,30)

*southern Hemisphere . .
FOR I= 50 TO O STEP -2: JR J=1 7O 12

T2S(I,J):NEXT J,I
"O",#l."TABLEZS.DAT"

for I=50 to O STEP -1 :’ I refer to laiitude ( 50 -> O )
for J=1 to 12 :

J refer to Mo-ths ( Jan -> Dec)

s IF I/2-INT(I/2)=0 THEN 2040
, T2S(I,J)=(T25(1+1,J)+T2S(1-1,J3))/2
y PRINT#1,T725(1,3) :’ Read table #2 Soutrern

) next
) DATA
1 DATA
1 DATA
1+ DATA
¢ DATA
» DATA
+ DATA
DATA
DATA
DATA
' DATA
DATA
DATA

—  DATA

DATA
DATA
DATA
DATA
DATA
DATA

—  DATA

DATA
DATA

— DATA

DATA
‘DATA

J,I:CLOSE

17.5,14.7,10.9,07.0,04.2,03.1,03.6,05.5,08.9,12.9,16.5,18.2
17.6,14.9.11.2,07.5,04.7,03.5,04.9,06.0,09.3,13.2,16.6,18.2
17.7,15.1.11.5,07.9,05.2,04.0,04.4,06.5,09.7,13.4,16.7,18.3
17.8,15.3,11.9,08.4,05.7,04.4,04.9,06.9,10.2,13.7,16.7,18.3
17.8,15.5,12.2,08.8,06.1,04.9,05.4,07.4,10.6,14.0,16.8,18.3
17.9,15.7,12.5,09.2,06.6,05.3,05.9,07.9,11.0,14.2,16.9,18.3
17.9,15.8,12.8,09.6,07.1,05.8,06.7,08.3,11.4,14.4,17.0,18.3
17.9,16.0,13.2,10.1,07.5,06.3,06.8,08.8,11.7,14.6,17.0,18.2
17.8,16.1.13.5,10.5,08.0,06.8,07.2,09.2,12.0,14.9,17.1,18.2
17.8,16.2,13.8,10.9,08.5,07.3,07.3,09.6,12.4,15.1,17.2,18.1
17.8,16.4,14.0,11.3,08.9,07.8,08..,10.1,12.7,15.3,17.3,18.1
17.7,16.4,14.3,11.6,09.3,08.2,08.6,10.4,13.0,15.4,17.2,17.9
17.6,16.4,14.4,12.0,09.7,08.7,09.2,10.9,13.2,15.5,17.2,17.8
17.5,16.5,14.6,12.3,10.2,09.1,09.6,11.2,13.4,15.6,17.1, 17.7
17.4,16.5,14.8,12.6,10.6,09.6,10.%,11.6,13.7,15.7,17.0,17.5
17.4,16.5,15.0,13.0,11.0,10.0,10. 4‘12_0,13 9,15 8,17.0,17.4
17.1.16.5,15.1,13-2,11.4,10.4,10.8,12.3,14.1,15.8.16.8,17.1
16.9,16.4,15.2,13.5,11.7,10.8,11.2,12.6,14.3,15.8,16.7,16.8
16.7,16.4,15.3,13.7,12.1,11.2,11.6,12.9,14.5,15.8,16.5,16.6
16.6,16.3,15.4,14.0,12.5,11.6,12.0,13.2,14.7,15.8,16.4,16.5
16.4,16.3,15.5,14.2512-871270,1274,13.5,14.8,15.9,16.2,16.2
16.1,18%1,15.5,14.4,13.1,12.4,12.7,13.7,14.9.15.8,16.0,16.0 :
15.8,16.0,15.6,14.7,13.4,12.8,13.2,14.0,15.0,15.7,15.8,15.7
15.5,15.8.15.6,1479,13.8,13.2,13.2,14.3,15.1,15.6,15.5,15.4
15.3,15.7,15.7,15.1,14.1,13.5,13. ,14 5,15.2,15.5,15.3,15.1
15.0,15. 5,15-7,15.3,14.4 13.9,14. 2,14.8,15.3,15 4,15.1,14.8

"YPE TABLE3SBAS

'Lat50
t.at48
’tatd4é
Latd4
"Lat42
*Latd0
’Lat38
Lat3é
Lat34
’Lat32

"Lat30
*Lat28
Lat2é
Lat24
‘Lat22
>Lat20

:’Lat18
:’Latlé
:’Latl4
:’Latl2

’Latlo

‘Lat
Lat
*Lat
‘Lat
*Lat

ONI+OD

5¢€.

8C.

BE, .

~0
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3000 'Table #3 Mean Dai

DIM T3(60,20)

3C 0 'No-thern.Latitude

3Q.1- FOR I=50 TO 40 STEP -2:FOR .J=1 TO 12

3012

30°3 FOR I=50 TO 40 STEp ~1:FOR J=1 TO 12

|

30 4 IF I/2-INT(I/2)=0 THEN 2016

30TS T3(I,3)=(T3(I+1,3)+T3(1-1,3))/2
3016 NEXT J,1

30| 7 RESTORE 3110

30%=3 FOR I=40 TO O STEP -1:fF0R J=1 TO 12
3019 READ T3(I,J):NEXT J.T

3013
30
3038
3040
305 )
5060
5070
308 )
1090
3100
11
11
112
11%
11,

12¢
121

12

:
12

124
13

13)

132
3z
L3§

.41
47

4..DATA 10.88,11.42,12.00,12.64,13.18.13.46,13.32,12.88,12.30.11.66.
DATA 10.04.11.46,12.00.12.62,13.14.13.38.13.26.12.84,12.30.11.68.
SG DATA 11.00,11.50,12.06,12.60,12.10,13.30,13.20,12.80,12.30.11.70.
DATA 11.06,11.52.12.00,12.58,13.04.13.24.13.14,12.76.12.26.11.72.
DATA 11.12,11.54,12.00,12.56,12.98,13.18.13.08.12.72,12.26.11.74.
53 DATA 11.18,11.56,12.00,12.54,12.92.13.12.13.02.12.68.12.24.11.7¢.
54 DATA 11.24,11.58,12.00,12.52.12.86.13.06.12.96.12.64.12.22.11.78.
60-DATA 11.30,11.60.12.00,12.50.12.80.13.00.12.90.12.60.12.20.11.80.
©1-DATA 11.36.,11.64.12.00,12.4¢.12.76.12.94.12.84.12.56.12.18.11.80.
62 DATA 11.42,11.68,12.00,12.42.12.72.12.88.12.78.12.52.12.16.11.80.
JATA 11.48,11.72,12.00,12.38.12.68.12.82.12.72.12.48.12.14.11.80.
84 DATA 11.54,11.76,12.00,12.34.12.64.12.76 . 12.66.12.44.12.12.11.80.

44

s1

52

-
) L -

READ T3(I,J):NEXT J.1

OPEM "O",#l,”TQBLES.DAT"

: :7" j refer to Latitude ( 50 -> Op
for J=1 to 12 :’ i refer to month (Jan -> Dec)
PRINT#1,t3(i,3j) :” Read Table 3 North

for I=50 to O step -1

next 3j,1:CLOSE

DATA 8.5,10.1,11.8,12.58,15.4,16.3,15.9,14.5.12.7,10.8, )
£,15.2,16.0,15.6,14.3,12.6,10.9,
.14.9,15.7.,15.4,14.2,12.6,10.9,
ODATA  9.3,10.5,11.9,:7.4,14.7,15.4,15.2,14.0,12.6,11.0,
DATA  9.4,10.6,11.9,.%7.4,14.6,15.2.14.9,13.9.12.6.11.1, 9.8,

DATA 8.8,10.2,11.8,:7.
DATA 9.1,10.4,11.9,:7.

oo
O N8N

ly duration of Maximum Possible Sunshine Hour (N).

DATA 9-6,10-70,11.9.:3.30,14.40,15-0,14.70,13.70.12.50,11-20,10.00,09-3
DATA 9-7,10-76,11-9,13.26,14.32,14.9,14.62,13-66,12.48,11.22,10.06,09-4
OATA 9-8,10-82,11-9.13-22,14-24,14-8,14~54,13.62,12.46,11.24,10-12,09.5

DATA 9.9,10.88,11.9,:7.

18,14.16,14.7,14.46,13.58,12.44,11.26,10.18,09.6

DATA 10.0,10.94,11.9,12.14,14.08,14.6,14.38,13.54,12.42,11.28,10.24.09.7
DATA 10.10,11.00,11.%%,13.10,14.00,14.50,14.30,13.50.,12.40,11.30,10.30.09.8

DATA 10.16,11.02,11.92,

DATA 10.82,11.38,12.04,12.66,13.22.13.54,13.38.12.92,12.30.11.04.11

70. 9ATA
71 dATA
72" DATA
7’3 DATA
74 HATA
*DaTg

-76,11.88,12.0¢ 12

= b b po
L T T U T U Y

[

}
1

11

11.
11.
11.60,11.80,12.00,12.30,12.60,12.70,12.60,12.40,12.10,11.80,11.
11.64,11.82,12.00,12.28,12.54,12.64,12.54,12.38,12.10,11.84.11.66.1]
11.¢8,11.84,12.00,12.2¢,12.48,12.58,12.48,12.36,12.10,11.88,11.72,11
11.72,11.86,12.00,12.24,12.42,12.52,12.42.12.34,12.10,11.92_11.78,11.¢6t
12.36,12.46.12.3¢.12.32,12.10,11.96,11.84,11.7=
11.80,11.90,12.00, 12.20,12.30,12.40,12.30,12.30,12.10,12.00, 11 .90,11.8

.06,13.92,14.40,14.22,13.44,12.40,11.34,10.36.09
DATA 10.22,11.04.11.94,:3.02,123.84,14.30.14.14,13.38,12.40.11.38.10.42.09.
DATA 10.28.11.06,11.%.,:2.98,13.76,14.20.14.06.13.32,12.40.11.42 10_48.10.
DATA 10.32,11.08,11.9%.12.94,13.68.14.10.13.98.13.26.12.40.11.46.10.

DATA 10.40,11.10,12.0%,:2,90,13.60.14.00,13.90,13.20,12.40,11.50.10.
DATA 10.46,11.14,12.00,12.86,13.54,13.94,13.82,13.16,12.38,11.52,10.
DATA 10.52,11.18,12.00,12 82,17 .48.13.88.13.74.13.12,12.36.11.54.10.
DATA 10.58,11.22.12.06,12.78,13.42,13.82.13.66.13.08,12.34.11.56.10.
DATA 10.64,11.26,12.00,12.74,13.36.13.76,13.58,13.04.12.32.11.58.10.
-467DATA 10.70.11.30,12.00,12.70.13.30.13.70.13.50.13.00.12.30.11.60.10.
DATA 10.76,11.34,12.0, 17 €8,13.26.13.62,13.44,12.96.12.30.11.62.10.

54,10.
60,10.
66,10.

72,10

78,10.
84,10.
<20,10.
Q¢ ,10.
.02,10.
08,10,
.14,10.
.20,10.
.24 .,10.
.28.11.
.22,11.

36,10

aC . 1]
wd g
48, 11
52,1]

56,11.
60, .1

.B8

[é

el
w

1
“ L

=0
o

36
a4
<

Y
(1)

7
o
R4
<
G4
c2
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3182 DATA :11.92,11.98,12.04,12.16,12.22,12.28,12.22,12.22,12.10,12.04,11.98, 1:
3183 DATA 11.98,12.02,12.06,12.14,12.18,12.22,12.18,12.18,12.10,12.06,12.02,1:.
...3184 DATA 12.04,12.06,12.08,12.12,12.14,12.16,12.14,12.14,12.10,12.08,12.06, .
;190 ODATA 12.10,12.10,12.10,12.10,12.10,12.10,12.10,12.10,12.10,12.10,12.10, 1!

A\, -
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 _IYPE TABLEZ.BAS
"= . 010 FOR I=1 T &:FOR J=2 TO 40 .

. :020 READ T4(1,J):NEXT J,1
; - .000 "Table #4 Values of Weighting Factor (W).
— 001 OPEN “0" ,#1,"TABLE4.DAT" .
020 for I=1 to 6 :° I refer to W at Altutude meters. ( O -> 4000 )

025 for J=2 to 40 :' J refer to Temperature C (2 -> 40)

_ 030 PRINT#1,t4(i,j) :’ Read Table #4
050 next Jj.i:CLOSE
060 DATA 0.43,.450,0.46,.475,0.49, .505,0.52, .535,0.55, .55
‘ 065 DATA 0.58,.595,0.61,.625,0.64, .650,0.66, .670,0.68, .695
= ;070 DATA 0.71,.720,0.73,.740,0.75, .760,0.77,.775,0.78, .790
075 DATA ©0.80,.810,0.82, .825,0.83, .835,0.84, .845,0.85
1080 DATA 0.45, .465,0.48,.495,0.51, .525,0.54, .555,0.57, .585
— 085 DATA 0.60,.610,0.62,.635,0.65,.660,0.67,.685,0.70,.710
1090 DATA 0.72,.730,0.74,.750,0.76,.770,0.78,.785,0.79, .800
‘ .095 DATA ©.81,.815,0.82,.830,0.84,.845,0.85, .855,0.86
- .100 DATA. 0.46,.475,0.49, .505,0.52, .535,0.55, .565,0.58, . 595
‘ e\> -
— -
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T .Mean ODegree C =7 29.2
Latitude, North/South(N/S) ? 1&,N
W at Altitude meters =? 3I50

I Lanuary 7. July

2. temsarv b. AUIGUSL 1. Block 1: H mean Low 1 <«40%;

>. AlArCh Y. September 2. Block 11: RH mean Mecrum—Low tal—-5L". .
Q. Kb 1l. Lcrooer 3. Avr. Block 11,:11: KH wean Medsum

5. nay 1. rovemcet a. Block 111: Rh mean Mediul=higr . hheT0
. aule iz. ecompe! 5. Block IV: &4 uw2an Hagn ¢ -20%)

fMMontie 3 3

. 1. Sunshane
2. Cloudaness
‘What conoatade 2 o1 2% 1
(i) Meale hyday -. 6.8

B tean =7 2

1. vine #1: J gaytame

2. Lane #2: U daylim-
i . 3. Lane €3: U daytimc

4. Line #4: U daytime

U daytime =7 2

GivEN &
n1Tupe = 18 Des. NORTH
AWTITUDE +~ 350 MeTES
MeNnTH ~ Janvaey SUNSHINE
Tuean = 292 Des. C
'Result :
n/N Ratic= .4 .
Ra = 11.6 mm/day
Rs = 5.22 nmm/day
W = .785
"W.Rs = 4.0977 mm/day N

Evapotranspiration (Eto) = 3.942049 mm/day

Y

h

ny e .
tn/SeC .
m/wec .
"/ 5eC .
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PENMAN METHOD

8 afufufifdnaiufinAwaequngd (b) avwflu (% B.H) wisluglues
awduls (mbar), A Srauaflescivudu 2 tuss  (Km. /day) uwasAstusnn

A ) et - 2
vavIsuay (Sunshine duration,hrs/day)nisAmdss u (langley/day Cal./cm”.

/day) . aneRtwauAn ETo nie PET lesd8fazlvmdnsiiuduenqnisiu q iidee
. » - > . ¥ v Y v . o 7
91n lasqusivevalssnpuinanrsn1sAInssing sy ludunmneyie nanfs SeFaving
. < -t » ¥ M p: 4 .’ .dJ‘ o
gl A wfuennd wazarwiSaay S8ntvadesuntTifesyuuiiug W emquinysudy

] o . - v
funannitdunsAtuauAn ETo sunnsdu 1 (Ayas, 2526)

"Fenman (1948) 1 sussun1s AeAUILAN il

Elo = & Rn + 6 Ea
A+ ¥

s Rn- YodqmBanaveiiat (Net solar radiation)  ifisuiniiu

Fasnrsszinnuoeun (uu. /5u) A3 wa mfugesnIm AW le
SutManmennaiu 4 (mbar./C) Avaelalasiuadn’
(Psychrometric constant, @A 0.66 mbar/ °C)

e ! o ! vy >
Tunsiin lufinns¥ant Rn 17 Ao szuramrlaendunig

Ra(l -k ) 9.26 + 0.50 “/N)

.Rn =
st (0.56 - 0.797ed) (0.10 + 0.90 */N)
1fe Ra = Soffamnmeninsiasln fuuudTan Jeolufusssntalnnayey

wisnInufudasanqsasinnesenh uuss. /u (r111e A-1 )

0C = fuaz@nfuavnsdznau (Reflection coefficient) Fvidu
Fasndruszninesedoiindiignazn susen W ededawatiana suudues
Fagiu ~Penman {97 = .05 a"m'i'u'i.hu"'l, 0.01 #@mSuiiu
Junl lufiflonequetias waz o.02 s mSufied 1fyIuasaa |

n = azpziiaM laduudsuansde

N = azuzL A Tudonnsuwisaiezs Anfu 1aluge sandy
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7

J 4 ;l - LA - (A
FoRasn ousndagiaenain  Weulnudunisaz inevesuhidy

uy. /iU (@19 A-2. )

- - Y - ‘. g 3 v
- A laasui gamalvasiuiinuae ufufiaduns Assrhuaula

1N

% awdudins
X. ea

ed = _
: 100

S B N I P - -
a1 lapud'n gamaiit ad vuswussoanrinueufufiaduas

(@15 A-3 )

- i ’ d .
U SUMNITIT L NETDIUN l.d’i)\iﬁl']ﬂﬂ'l‘i AR au1n1na\1a VUK AL

Funsvond 1y wu. /3u. aqwaulasan
Eae = 0.262 (ea - ed) (1 + 0.0062 U2)

< o o N oa - >

AL aR puavauas A niafuAy 2 1wAs (nu. /) awan

Ve - v ar )
Tufins¥emwiSrvavavaziy 2 wwasla 219dawavenam

vd Vo M [] -
seaudulalnuaegluszdy 2 wwas Tagdunns
U = U, log 2

log h

0.3010
log h

& - P X - >
A SuBvANsEAULrilaiuAL b wwes (Au. /de) wazeiAaw
tSauuenufuter  (Knot) apvudavinufu nu./3u Ty

-7 - . L 4
1 UBM = 44.478 0./ V|, 2526)

. " P & >
ATLAUAHUA1ISAININAT ETO adnay Penman inl ssnsumly

2 Terms

ng 4 fe

= Energy term Taunn19unsvd (Radiation4'Rn) PR LIE )

- Aerodynamic term lavAm gy (Ea) wezeudu
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» ) P . P o a ' ¥ P
agladnmannaiandey energy term - qgrfimumahdy uaandn 1w
Auusy aerodynamic term erfimumendy (Doorenbos and Pruitt, 1977)
) - i y ’ v > v
#iou19n3a’uauan ETo Tayidnasuee  FPenman Tauuyy 1A 8UR 3
€ 0 . - M ' > l. N ' P v
wiurnduifnaaiass uwesdureunanis n1sruIuMENY q A1BTARBAIWRANR A lA
L] [ ' L] ’ L .~
artuauaIelie (Rafwdzaansely Computer Program  gqu ahwuupn  ETO
» - . v - ' [Y -
TaunsanvayaiAavn1sawdunislnasunigiusea™uauan ETo asninlaluiaandusin

1571 Progran.  ffurseldan U Sunandviaiainesilagegarasussnnia (ly/day)

) <t X i a‘. » ; 0y
Fonr9ai 1-1 HeuTudaae 1mlsznsuntsatwauade
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1590 1-1  udAwAn  N-POSSIBLE (hr/day) waz SOLAR RADDIATIOK-POSSIBLE

(1y/day)

MONTH

- 187 .~

¢

N-POSS SOLAR RAD.-P0SS.
JAN. 11 - 671.8
FEB. 11.2 757.4
MAR. 11.9 856.9
AFR, 12.4 927.1
MAY. 12.9 95k. 5
JUN. 13.1 957.3
JUL. 13 952.5
AUG. 12.6 932.6
SEP. 12.1 880.4
0CT. 11.6 769.8
NOV. 11.1 694.2
DEC. 10.9 6l 9
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eun A-1 3@ phaines eiuuEn landis Witminnwmunaguaps w3 nlanmiiouiiinga
Buizl.]

nIrstrre it 20 C v ann /3

wdaf wa [ now | daf e | we 0. fna | aa | no | aa o | T
SN | 38 | 6.1 sa | 127 ) e § 1796 ] 141 ] 100 7.4 | 45 ] 35
4 4.3 6.6 9.6 13.0 156 | 17.2 1 16.5 143 ] 11.2] 7.8 5.0 3.7
46 4.9 7.1 10.2 } 133 | 16C | 17.2 ]| V6.6 145 | 1.5 ] 8.3 5.5 | 43
“ 5.3 7.6 106} 137 ] 161 | 172)166 | 147 ] 110 87 | 60| 47
Q 5.9 8.1 1.0 126 | we2 173} 167 ] 1s.0 | 122 91 | 6.5 | 5.2
40 6.4 8.6 11,6 { 143 | 164 | 17.3 | 16.7 15.2 | 125 | 9.6 1.0 | 5.7
38 6.9 9.0 11.8 | 145 | 16.¢ } 17.2°) 167 ) 153 | 12.8] 10.0] 7.5 | 6.1
3% 7.4 9.4 12 f 147 ] 166 | 172|167 | 154 | 3.1 | 106 ] 8.0 | €.6
3 7.9 9.8 12 | 128 | 165 | 17.1 ] 168 | 155 | 13.2 | 10.8 ]| 85 } 7.2
x 8.3 10.2 | 12.6 | 150 | 165 | 17,0 | 16.8 | 15.6 13.6 | 11.2 | .0 | 7.8
30 8.8 107 | 131 | 152 | 165 | 170168 | 157 | 13.0 ] 11.6 | 8.5 | 83
28 9.3 11,1 | 13.4 [ 1583 | 165 | 16.8 | 16.7 [ 15.7 14.1 1 12.0 | ¢.90 | 8.8
26 9.8 11.5 | 137 1 153 | 162 | 167 | 166 | 157 | 14.3 | 12.3 §10.3 | 8.3
24 102 | 119 | 139 | 152 | 164 | 16.6 | 165 { 158 | 14.5 | 12.6 }10.7 9.7
2 107 | 12.3 1122 | 155 | 16.2 | 16.¢ | 16.4 | 158 | 146 ] 13.0 | 111 1 0.2
20 112 | 127 112 | 156 | 163 | 164 | 16.3 | 159 | 148 | 13.3 }i1.6 1 1007
1 116 | 13.0 | 14.6 | 156 | 16,5 | 161 | 161 | 158 | 14.9 1 13.6 j12.0 } 1.1
16 120 | 13.3 | 12.7 {156 | 16.0 J15.9 | 1509 | 15.7 | 5.0 | 13.2 {124 | 1.6
14 12¢ | 136 | 129 | 157 | 158 157 | 157 | 157 | 150 | 140 128 | 12.0]
12 12.8 | 13.0 | 151 |17 | 157 |1s.s | 155 | 15.6 | 15.2 | 14.4 [ 13.3 | 128
10 13.2 | 142 1153 | 157 ] 155 §15.3 | 153 | 155 | 153 ] 14.7 | 13.6 | 12.8

a 12.6 | 145 | 153 | 15.€ | 15.3 [ 15.0 | 5.1 | 154 | 15.3 | 14.B [ 13.9 § 13.3

8 | 139 | ras |15 s | s Jaad | orae | 152 | 153 | 15.0 [ 142 ] 137

;j:‘ 14.3 | 150 ] 155 | 955 | 14.9 | 14.4 | 146 | 15.0 | 153 | 15.1 | 145 | 14

_':% 14.7 153 | 156 153 | 146 | 142 | 143 | 149 | 153 | 15.3 | 14.6 | 14.4

: 150 | 155 | 5.7 | 152 | 144 [ 139 | 141 | 148 | 153 | 15.4 J 151 | 148
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13 A - 2 fimveannuwsiiafendnnfiifadeiin o Tfouthudniinrssmevoain div an/Tu

oT* oT! oT
TC v,/ T'C wu./3u TC 1./ U
0 11.21 17 - 14.28 34 17.93
1 11.38 18 14.48 35 1817
2 11.55 19 14.68 36 16.41
3 11.72 20 14.88 37 18.64
4 11.89 21 15.08 38 18.89
5 12.06 22 15.29 39 19.13
6 12.23 23 15.50 40 19.38
7 12.41 24 15.71 a1 19.63
8 12.59 25 15.92 4z 19.8€
9 12.77 26 16.14 42 20.13
10 12.95 27 16.35 44 20.39
1 13.13 28 16.57 45 20.65
12 13.32 29 16.79 46 20.91
13 13.51 30 17.02 47 2117
14 13.70 k]| 17.24 48 21.44
15 13.89 32 17.47 49 21.70
16 14.08 33 17.70 50 21.98
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- . L4
e A -3 anuduiminhudawiiofin Jiw GRund

© naimnpIgunwnl
TC
.0 A .2 3 R 5 .6 1 .8 9
S
0 6.11 6.15 6.20 6.24 6.29 6.33 6.38 6.42 641 6.%2
1 657 | 661 ] 666 | 61 | €7 | 681 | 685 6.90 6.95 7.00
2 7.08 7.10 7.16 7.2y 1.2¢ I 7.36 7.4y 7.47 .52
3 7.57 1.63 7.68 7.74 1.79 7.85 7.90 7.9¢ 8.01 8.07
4 8.13 | 8.19 g.oe | 830 | 836 ) 8.42 8.48 8.54 8.60 8.66
5 6.72 8.78 g.8s | €90 | 8.96 } 9.03 9.09 9.15 9.27 9.28
6 9.35 | 9.4 g.48 | 9.5¢ | 9.61 9.67 9.74 9.81 9.88 9.94
7 10,00 | 10.08 | 10.15 | 10.22} 10.26 | 10.3¢ | 10.43 10.50 10.58 10.65
8 10.72 10,76 10.67 | 10.94 | 11.02 | 11.09 11.17 11.24 11.32 11.40
9 147 | 1188 | 1162 | 1] 117e | e | 1095 12.03 12.11 12.1¢ !
[
10 12.27 | 12.35 | 12.4¢ | 1252 | 12.61 | 1269 | 12.77 12.86 12.95 13.03
1n 13.12 | 13.21 | 13.20 ) 12.38 | 13.47 } 13.56 13.65 13.74 13.83 13.92
12 14.02 | 1411 | 1220 | 1430 | 1430 | 14.49 | 14.58 14.68 14,77 i4.87
13 12.97 | 15.07 | 15.17 | 15.27 | 1536 | 15.47 | 15.57 15.67 15.77 15.€7
w0 1 isos | 1608 | 1616 | 1620 | 1640 | 1650 | 1661 | 1672} 1683 | 1693
15 17.04 | 17.15 | 17.26 { 1736 | 17.49 | 17.60 | 17.71 17.83 17.94 1£.06
16 18.17 1g.29 | 18.41 | 18.52 | 18,64 | 16.76 | 18.88 19.00 19.12 19.24
7 10.37 | 10.49 | 19.61 | 19.7¢ | 19.86 | 19.99 | 20.12 | 20.24 20.37 2C.50
I8 20.63 | 20.76 | 20.80 | 21.0z | 21.15 | 21.29 | 21.42 | 21.56 21.69 21.8%
L) 21.96 | 22.10 | 22.24 | 22.3e | 22.52 | 22.66 | 22.80 | 22.94 232.08 23.23
: 20 23.37 | 23.52 | 23.66 | 23.81 | 23.96 | 24.11 | 24.26 24.41 24.56 24.71
:_3' 24.86 | 25.01 | 25.17 | 25.32 | 25.48 | 25.63 | 25.79 | 25.95 } 26.11 26.27
ii’ 26.43 | 26.59 | 26.75 | 26.92 | 27.0€ | 27.25 | 27.41 27.58 | 21.75 21.92
23 | 2809 | 26.26 | 26.43 | 26.60 28.77 | 28.95 | 29.12 | 29.30 | 29.47 | 29.65
24 | 2083 | 30.01 | 3019 | 30.37 30.55 | 30.74 | 30.92 | 3111 | 3120 | 3.<8
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2 3167 31.86 32.0% 2,24 | 324 32.62 32.82 | 33.02 33.21 3.4
26 33.61 | 33.81 | 34.07 | 3a.01 | 3441 | 3461 | 34.82 35.02 | 35.2: 35.44
27 3565 | 35.86 | 36.07 | 36.26 | 3b.ag | 36.77 | 36.92 37.14 | 37.36 37.56
28 37.80 38.02 58.24 38.4€ 36,69 38.91 39.14 3Q.36 39.56 39.87
29 40,05 | 40.29 40.52 ) 4c.75 | a0.9c § 43.23 41,47 | 4170 | 41.94 42.19
30 42.43 42.67 42.92 43.17 £43.41 43.66 43.91 44.16 44.42 44.67
31 4493 | 4518 | as.4a | 45.70 | 4596 | 46.22 | 46.490 | 46.75 1 47.02 £7.2¢
32 47.55 47.82 48.09 4E.3€¢ | 46,64~ 48N 49,16 49.47 46,74 5C.02
33 50.31 | 50.59 | 50.67 | 51.16 | S1.45 | 51.74 | $2.03 $2.32 | 52.61 52.90
34 53.20 | 53.50 | $3.80 | 5¢.10 | 54.40 | 54.70 | 35.00 55.31 | 55.62 55.93
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37 62.76 | 63.10 | 63.45 63.80 | 64.14 | 64.49 ] 62.8¢4 | 65.20 65.55 65.91
38 66.26¢ | 66.62 | 66.98 | 67.35 | 67.71 | €8.08 | 68.45 | 68.81 69.15 | €9.56
39 69.93 | 70.31 | 70.69 | 71.07 | 71.45 | 71.83 | 72.22 | 72.60 72.96 | 732.38
40 75.78 | 7417 | 7457 | 7497 | 7536 | 75.77 | 76.37 76.57 | 76.98 77.39
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wwunpivgmiudmam Potential Evapotranspiration
161::1‘5:5“:10: Penman

10T e ceecicneeens Janie wAIRITIO fuds 16u. URIve SyRb
N, DONE K ITY 1AM e | WA 2.0, n.e. .0
i) 'qmmvxi'naE'u Cove e, : 30.7 29.6 29.1 28.4
(2 aEudurng (RH) (h.am{lun«\'um). ..... .0.70 074 0.76 0.78
i3} $aa10AT UL Py () WSO 5.8 6.6 6.8 7.0
(4) @I IRUTITAY 2 L1 M/ TU e 61.5 66.0 50.2 52.4
(s) Jefomall R, wu/Tu (@Ma1IN nAN....| 160 15.9 15.9 15.7
(6) @anfss And N asriou « - (wemilunatuu... 0.20 0.20 0.20 0.20
. ATIUNRNET R A (v «) {0.26+0.50n/N) )
17) n/N = 0.745 + 0.095C, o.O?Cf .......... 0.623 0.50t 0.466 0.430
18) (1 " @rerereeereiseressresseressammmmaassnnassssasaassacacss) - 0.80 0.80 0.80 0.80
(9) (0.26+0.50N/ N)ueereerrectrvesimamssmmmsensonsaninnssias 0.571 0.515 0.493 0.475
(10) 3MIH (5) =(8)*(9).. rreemeeeneneee]  1.315 6.551 6.211 5.966
A0 MUuRYMT 0 T2(0.56 - 0.079%/eq) (0-10+0.90n/N)
(11) awulara GRws
a) avusuloni B ¢, (@nmany A -3 | aans. | 4147 40.29 38.69
b) mmﬁu‘la&nia ed = (RHxey) -wmeeenees 30.9 30.7 30.6 30.2
VLT T — O £.56 5.54 5.53 5.49
(12) 0 T4 (03 1nA1IN A -2 RERYAYT 16.93 16.81 16.66
(13) (0.56 ~ 007976 gevvev- 0.117 0.118 o119 | 0122
(14} (6.10+ 0.90 n/N)..... 0.661 0.551 0.519 0.087
(15) JwmIR (12) x(13)= (14) 1.327 1.100 1.039 0.990
3 dwawmea R,
(16) 71umﬁ';(1o) BUAW (15)-camcmemmscnaminnsreneas 4 5.988 5.451 5.232 4.976
R. Awameums E=0.262(c, - cd) (uo.oongzj
(17) 0.262(c, - € d) ............ 3.474 | 2.822 2.539 2.224
(18) (1.040.0062U2)........................................'. 1.361 1.409 1.367 1.325
(19) FwmIn (17) % (18)ecimcenenanaecnnnaanecasnnannas 4.799 3.977 3.47 2.946
a. fiomaums ETp- AR::’;FG
(20) A/ (4 +)) (@303 A B | N——— 0.786 0.771 0.772 0.766
(2) ¥/ (A+)F) (1.0 T10MIN 20) ceevecncnncnns 0.214 0.223 0.228 0.234
(22) ﬂunm"'; (16) x{(20)cecnererermncesmaaceans 4.706 4,235 4.039 3.812
(23) 'numﬁ'{ (19) x(21)... 1.027 0.887 0.791 0.689
(24) E'rp- ﬂurmﬁ. (22)+(23) WU/ 5.13 5.12 4.83 4.50
WU/ ROMU. . cevermsennes 178 154 150 .40
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CLIMATOLOGICAL DATA FOR THE PERIOD 1951 - 1975

Siatlon NARHON SAWAN Edcration of station above MSL O mclcns
index Stathon 4 400. Hoght of baromcicr above MSL 236 mcien
Latitude 15 a N Hewght of thermometcr above ground 130 meient
Loagitude e 10 E. - Heght of wind vant abowve ground 13.00 meters
Hcght of raingauge UM smclers
Jas Fab ar Apa My Jun Sl Avg Sep Oct, Nov Dwc Vear
Preswre (4 1000 01 400 mabs )
Mean ot lnscfovaa (et e | acor joraa | obor f ooy ot4s [ 1wes | 120 | 1.7 | 0030
£xt Maa, w40 2000 {19R | M [ o |se]oe [Nl un ne
Eat. Min 03.0 { @23 [0 i {9900 ] 91.00 | Y610 g0 | .30 [ @ Y| ® » | M0
Mean dily renge 30| sax| smc| ses] se€ ] 43S sas] ann] an| e a] 4@ ag3] 40
Temperaiare ((C)
“can 25| >a} 307 ny 0.7 ] 296 >4 x4 21 0.9 Xel nt b’ &
Mcan Maa. 3y e -6 Y »o 34 3% 3.0 32.2 ns N« X9 Bz
. Mcan Min 1.3 » 233 PN} 30 246 242 4.0 )8 3 I} 7.3 né
Exe Max, 2ol wal wuz] @3] ar} 4o} Muy) NI w3} 9] sa] B @7
Ext Min 1] el M2y o] 23] 214 209) 209 204 waj 19 L2 LY
Relative Homidity (%)
Mean ol exu] sto w0t o] Mo} 20 o | 820 nol 10} Ne
Mean Max. s3] wa]l w3 w2 wal ws | 3] 9ol 954 “e)] 90| NI Wi
Mean Min 23] @a] ed] aws} ss)] 4] waf 3 s 2] ss2f o} 524
Ext. M o] wol 150 o] Bof Mo | Me] uof a0 0| 230 04 100
Dew Poiat ('C.)
Mcan 17.2 a] 20D prad 2.9 M 2.9 2414 44 7 2.4 %2 2.0
Esaporstion (mm )
Maan - Picht sesla2afer2 fisesfoar } s3] M2 67} Y w7 | 28} 1 jund
~Pan 1972 L1566 {2000 {223 Lo fo2s § 1653 Jiws L1230 1m0 fias {1 Pt
Olendiness (0-8)
Mesa 3.2 p &} 14 4t 58 X3 [X] 10 617 56 4 e 50,
Visibllity (Km ) e gt — A-——
070 L.ST. 3.0 Lu ] 3.3 s2] no| nej 104 00 63 X 7.8 [X7 | X}
Mean 24 57 39 82] warl wz} w1 10e 99 ] 102 103 [N 2.3
Wied (Kaots)
Prevading wind E s s s s s s s s H E ~
Maan Wind Spoct 4.0 <5 62 [ 54 3. 22 40 )4 3.2 3.6 18 -
Max. Wind Sgocd JINE] saS J @N | &N 7S ws $2S | 42N ] 8N | HNE I NWw } T E -
Rainfall (mmn.)
Maan 13.7] 29| ©a ) €13 fsa] 107 Lis0 ] 08 1528 | 0.3 ¢4 [T
Mcan tainy days 1.4 LR iR} 50 "se 836 1153 12,4 "o 124 3t 1.0 | el
Greasaat wn 24 b, “ue, #&] 0.1 gio] wo | et | 9l i | lwoe]i1nef 8 6| e
Day/Yeac wirs | wss o L arrz | a0 | vise [ 29733 | 26768 | Dijes | 8 st fajis |1omes | BB
Sember of duys whh .
Hare M) Ba] 23| e 1s LYY o8 1.6 14 3.6 96 | 61 ] 1Y
Fog w4 b 31 B} 04 el o.t [T [ XY 1) 5.1 8] »wa
Hail 00 0 oo oo 0o 0.0 00 (1] 0.0 0.0 00 0.0 oo
T hund< raorm 04 (R bR 1.2 0o 1.7 8.4 8.\ W) 40 1.4 ot N3
Squntt a0 et 0.0 0.0 ol 0.0 00 0.0 0.0 00 [X] 00 02
Somark 4 Evagorsucn 93 — 1973
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FERTILIZERS AND THEIR USES
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1.2 Yagifs  (Fer'tilizer material or carriex) wuwivisagle q

. . a E b X eqse¥ g s g
afisganish o WusniofiveyAvuaniesnaiy b ua ssnuaseun W lrudufe1a

. ot o & -
1.3 51qs (Fertilizer element) wuns@ivsiqam s ulusvalsznay

favdguen(s delaunsng N, P, waz K

1.4 gonsy (Mixed fertiligzer) wmunuivivgla q AiidqvAvua 2 uiln

- [} " ' X
Ml nsuiu uaslsngiedoun 2 sagbuly

1.5 namfs (Fertilizer grade or analysig) Wuefivaisdvlssaumi3una
" L I Y SINP - .. Y o z
agavavenmlen Tag lujssdady Tauazuen 1du et iudTasthminoasluTas i awionun

(% total N°) wazTudsifovAazanoth (water soluble KZO)

1.6 dsuy (Fertilizer ratio) wunsivdnsuvas N, on5 ua e

K0 dvluinsavawsudazoiin 1ou dsinsh 6-24-12 aidadrmisidu 1 4; 2 uluau

1.7 gaaly (Fertilzer formular) wynsfivnisusny3unauasinsanasiay

Yulunislonjsnsunsentay lufpasuy

1.8 iﬂauqsﬁ (Complete fertilizer)ﬂuﬂﬂﬁoiﬂﬁﬁﬁ1m£ﬂﬂsnﬁo 3 819

1.9 yslusuysa (Incomplete fertilizer) wmunsdwimidiselsluasuiy

P - = ¥
3 519 s1vxifuesgifomie 2 sqila

*

1.10 giinrInfuuiunsa (Acid forming fertilizer) nunwiiwiwifals

-

- » v . ) = 4
avl luduuaserirannaroiinainmd pd  anawndaudunsaiduiiu

1.11 yeinainfuidusy (Basic forming fertilizer) nwndiwimiidalday

- 4 A o ¥ P . - 1 P
W lufuwarazfnannavinhln pH yaviutRuTunsa ufunvidudy

1.12 Aatass  (Filler)  wunsdividgniasnsidesln q ilonsuavly Tufs

o~ e

y v - Vo ~ « o o <a Ae ' e oo
asu LAl inpnsultmiinAasuauasnis avaeas LdesluRimaedy sei lun'w §Adedusag
¢ - i -I-. bt . ¢ b ¥y o v . - X o o
yYendaspfsiutwlsluntan oy drsateuloiuTeed> W laun ns e Bon H18an fu

n3sNdvLATIEEY 9
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2. vssianvanfp (Type of Fertilizers)

L - . + ¥ ‘Y o ! ] >
nsuuales iamndeafiauoaioiu drutsalondnate 4 Tundsuuvelauanune

d » N ] [ . L] [ [} » 1
Lialmvdnee q TunisuseAdwrsaunasesn ifudszianae q lawanune tou

’ -l o L] - »
2.1 ldaasf uTuavalsznaunaviacadi ufuvdn atsuuw sz anuaws Tanly

n¥nffazswisauswiesnlaiu 2 vezion Ao

2.1.1 1udungs (organic fertilizers) TaunsiTavasenay ulu
a1sun3e 1oy fwasn Jondn defvan x{qm%’a vouea Wouloswunlua fusu

2.1.2 Apsflun®ey (inorganic fertilizers) TaummiTovAlss

novufusnsafmSe tou ouauTuifoudaide ogulowed win pTuda Fouds e (Tuau

» % » - v ‘e P . L™ X
2.2  loumwnufiandantslayruawis Wfundn Tasnnslowdnnnsiaiunea

1 ]
“upwjsaanlaufy 2 deziam Aa

*

' - s ; T P S
2.2.1 fpsssusn@ (natural fertilizers) 1w e dnS ol fsduau
= > v . v . "y * . - ] P »
s55urA wauywe laun W lrufuls oy Leran Wowin nszgmiu Auredive ufueu
¢ « - * - - . . i 4 .
2.2,2 edviasizmnim{smedans (synthetic fertilizers) Taun
P oo N € o ! oo e -~ ah . g ¥ o & :
1wl LAnBuAINNISTL ASITInS aN U suaun 1l §ASe m v allduyse lansonhiuun Lol
- . »
usnTutToudaiva gulasWadwin 1fuay

» . -~ X ¢ d o
2.3 ‘lﬂmgﬂgnﬂunan 'aﬁ_umu'ﬁmmuiﬂaan’lmﬁu 3 Uszian A8

2.3.1 folulasiau (nitrogen fertilizers or carriers) Taumipdln

o~ 4 d A - < i
519 N ufundn uu@aauny wanTu (iouda e gL3e uru

2.3,2 LL'm-l aaH 25w (phosphorus,fertilizers or carriers) 1 aumien v

519 P ufundn wou nvzgmiu Aured e guasWad wa uTuau

2.3.3 ol daifon (potassium fertilizers or carriers) laumjpilv

519 K (Jundn 1ou Tuda Fouds e Tudedoumaslss ufusy

» * - 4 » - . *
2.4 lginsmjeuundn daodunamis Wuminlunisuue swrseunalsasn

Taufu a4 Uszian Aa
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- 1, v s -« 4
2.4.1 1vinsann (Low grade fertilizers) Taunyen (U a5 LTUAS R
. FA v . L4 L4
a1n15n%atﬂsﬂuaudnzumn:ﬁqangasquﬁhnununuaqld1ﬂu 15 las\9un
N t 4 e Ad .
2.4,.2 Qntﬂsnﬂﬂuﬂawu (medium grade fertilizers) Taunlm G i as
L - * ’ ' - & ar » [ L] L L
LﬁunﬁﬂqawnﬂsusatﬂsWQHuna:ﬁﬂqnsanunuﬂsquﬂuuaqaq1uﬁqu 15 ~ 25 uasigua
» L A‘: < L4
2.4.3 1fuinsage (high grade fertilizers) Taumi sid (a5 Loun
N L] ar 8 » 1, . L L4
ﬁﬁ@ﬂﬂﬂﬁﬁﬂ%ﬂxﬂiﬂQauna;ﬁqqsquﬂununuﬂuaqaqﬂuﬁqu 25 -~ 30 \WaSLTUA
. .0 v » v e Jd L4 L4
2.4.4 1dumaury  (concentrated fertilizers) Tauml oind LU 85 LouRs g

- ’ . v - & v 3 - 4
El’l“’liwialﬂ‘iﬂﬂ_mmaxﬁ‘]ﬂ_vl‘iﬂﬂ\‘lnum‘i’luﬁ'ulla'nj"lﬂﬂ'?"l 30 (da5idun

a. dwlulmsiau (Nitrogen Fertilizers or Carriers)

feluTasieununsdaviznunsalusng N uaiiy asvend Sutamiainsavay N
TwjsaziJunnsueniivifuaneee N denun(total nitrogen)  #feylutfy Feinuaeidu
W asLounlaminidn eluTastausz lamannumavitahAgey 2 uvavmedu As an
svsurRfeaulng ufunanassundey ua:ajﬂﬂﬂ1ahtnsﬂ:ﬁ§hnﬂ

3.1 Yedun3sluTasiau (Organic nitrogen fertilizers) s dunse

DA L v ] ] v o v o <
TuTas wluidazoena 1anasi lav1ansssusad daulngarlauranfisuazdad Feacd

- L] 1 ar [ ] - e d . . - v []
sgamsiiovaiy q sqeglug ey q Auuresilwl Suqash (Jeuhlylalufuazraenu

- o Yoo - v, Y o o = >
asdaed TangtunSo L Funaulvesla mia avsqamnsfivesnuIniislsla Selunssieuly
[ v . L d > P o -~ o

Huunifn 2z Torvuprelunsfivasaurungn dgnlunszane nie i eraslunsusulgedulu
| o ¥ L4 Py s “da - . g v Z o
awdy Tagiawizn weuddnd sfunFenteuuhuwmHuduls TuTes (eunsauiv Suas g

pr 2 v >
am5ii Tugsiu Taname 17 lun1s1e@ 1241

<l - o $ o .a' o
A5l 12.1  J3uiavessiqemasiinlulpdune lulas1aupvenilia
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unav , iasLyun
N P.O K.0 . Ca0 MgO S Cl
275 2

t 4
18 Auny © 13.0 - - 0.5 - - 0.6
‘.
FA19A17 13.0 12.5 2.5 11.0 1.0 1.4 1.8

L » .

Uawuune 9.5 ‘6.0 - 8.5 0.5 0.2 1.5

@ J o
AALUAANTIR T 7.3 1.5 1.2 0.5 0.5 0.6 0.1

A

LAsL UaWella 7.0 10.0 - 15.5 0.5 0.4 0-7

3 Ul
AALUAATILNE BY 7.0 1.2 1.5 0.5 0.5 0.2 -

. .
ﬂﬁﬂtuﬁﬂazqq 6.6 2.5 1.5 0.5 1.5 0.2 -
[

LS an LuE Al a8 e 1.2 0.5 0.8 - - - -

s.2 Unlulasiouduimsnzy (Synthetic nitrogen fertilizers)

Yo luTnst wiBoulofuTaota o luraqiu haleilaennqsdeasazm v af ududaulng

) G o o9 ¥ o b - -~ . o ot M
unfifuveilaf launan Laf sfirnRzasuniesiudafuagausssurf doluTasiaudeirsacy

! » F . . » », e
A wasu il Sunavevsagamasiuds laudaelalurisei 12.2

A * L . *
A9 12.2 UsluTes i awdvirsaznua sl Suqasqamasluly

niinfe W 9% Lrua
N P205 K20 Ca0 MgO S

Ammonium sulfate 20.5 - - - - 23.4
Anhydrous ammonia 82.2 - - - - -
Ammonium chloride 28.0 - - - - -
Ammonium nitrate 32.5 - - - - -
Ammonium nitrate with lime 20.5 - - 10.0 7.0 0.6
‘Ammoniated ordinary

superphdsphate 4.0 16.0 - 23.0 0.5 10.0
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ﬁﬁﬂqﬂ wadigun
N P205 K20 Ca0 MgO S
Monoammonium phosphate - 11.0 48.0 - 2.0 0.5 2.6
Diammonium phosphate B 20.0 54.0 - - - -
Ammonium phosphate—sulfaté16-5 20.0 - - - 15.0
Calcium nitrate ‘ 15.5 - - 27.0 2.5 -
calcium cyanamide 22.0 - - 54.0 - 0.2
Potassium nitrate 13.4 - a4.2 0.5 0.5 0.2
Sodium nitrate 16.0 - - - - -
Urea 46,0 - - - - -
Urea-sulfer 40.0 - - - - 10.0

L . L4 [] J < L] » 1 . . »” o -
grlulastaudaiasisnimafiasiiualavianumelng 9 2 umavedady fs

TavranuauTu iy (NH3) wispytuquauTuiifs  (derivative of ammonia) uazann

L |
wavau <

I3 e 3 P v -« 3
3.2.1 yYsusuTuifiouasayfususyTuidy Yssuw 98 1Uesivuavawis lulasiau

P} - * ' . -
indn asnu1 o luTagiuas cTujsey Tundud nnsdv tasnzvuen Ty (s (NH3) funTasnas

v 4 ! L] - J 5=} J - v . M <
1y N, afeylupssenranugiseam H, #esraaTeulavnenmaieniv waduingla

anasla ladmw§isewuaulan (coke)

ua

-
-~

AIHUAS

¢+HO —> CO+H

2

at.

___Ctat.,
N2 + 3H2

3NH

3

2

A N v . .« soama ar v e
\WedoiAsazn  NH, panualaua 28w lunwiAseafusnsdu q azlmis

TuTasiauaiy q senuwnuevateslia fudaelugi 12.1 delulasuiandylunguidla

'
in

- Anhydrous ammonia ( NHé )

WulsluTasiaudd N ayggeiqa
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P -t L ¥ ¥ o 3 ' P
uaziisagniign Aevzd N funum 2 4 dildduagitaluszeglugysswayTuifie

2 L) - L4 ar o - ] P i vyg »
tvaq uaszluassfisyldudufsyniin fiavendiaarugeannlunsiivdaen waznnsldfines

d -t  d -kt ! d 1 L= 4 “r o_— L
2L ATavil afit AvdvdsrAunvuazgeenn 1daldavld lufuua26vgy e lusnaul el

Fypviudn
-  Aqua ammonia (NHMOH) vuedlaennasly NH3 azaqslunh
Y5unauay N a:ﬂhaéﬁhﬁhsﬂévu1uﬂﬂsﬂau yrvadvidsunduls luTas sunfiadu 1 ly

» . ” v, - 3 X » . 8 e
aau nhinlavhuwey Ty Welugudne q Bnvanue dewppifeslrulujasraseaunistiviasn

5 0 ]
“fivnsna lugtyseuan Ty 1 inan

- Ammonium nitrate (NHMNOB)ﬁhiﬂlﬁgia1uTnsLauﬁﬁhﬁﬂﬂﬁﬂnﬁu
) v - 3 - + . - . o
tfiavend N ARoawasalouszTend lmvaseglds NH;, uaz N03 yuifazfivnem
B/

s 3 v, v ™ L] . .
Uszuaw 33 & N udwfeiiazaneuh lavasiinlglasg1esiaise gerauiusinussennae

vl' e q > Y = 'zuﬁu o = ¥ P v
age nalngueanlunisidusnmmaaniivansly nedvuludngssiiednae fnaanatviunsa

NH, NO, (337N)

HNO . w3

+0 2 3 NaNO, (167N)
+phosphate rock

NITROPHOSPHATES (12-207% N)

(NHu)zsou (21 N)

AMMONIUM N
PHOSPHATES (11-21% K)
UREA (45% N)
NITROGEN

SOLUTTONS (27-53% N)
AQUA o
AMMONTA (20% N)

h P -
U 12,1 udpepnsdeiasizmis lulagisugiianny q 3nusy Tyl
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0 - », . . T » »v - '
dwrsaldavlnlutulalavase nioszazaisutsnlnunfioila Andasenuivzeyludnna:

& 4 . '
pdnsunaldn Fuala vavadof lijunsua old A e mlgnanisgaaiauiuuazaaaw oy

nsnay FutSun71  ammonium nitrate with lime (ANL) - O P p———
:20.5 wWasigun N NH, NO, ufalmnnsly NH, nulfhifgaunsalunia
Fusun1g

NHS + HNO; ———> NH,NO,

g da ¥ o,
