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Table 1| Three phases distribution
in the original soils

_ Experimental field of irrigation. CPAC
: __Date: 13.21/01/88
~Depth Speci- Bulk _Three Phases ¥

Field HMHorizon fi¢ Den- So- Li-  Gas
o : (cm) Gravity sity lid quid

Feijao Ap 0-1% 2,69 1.07 39.8 32.% 2T1.%

: A 16-33 2.68 1.30 48.5 36.9% 15.90

B 33- C2.78 1.11 39.8 32.0 28.2

Ervilha Ap  0-16 2.78 1.30 47.4 25.6 27.0

A 16-33 2.73 1.2% 46.0 31.3 22.7

B 33- 2.78 1.18 42.4 27.8 29.8

Fig. 1 Bulk density and permeability
Exp., fields of irrigation , CPAC

200 0 o

140

Meghbrr =T 03300

»{ Tg
0= . ; : £ ;

1 1.2 - 1.4

T3 =2

Bulk density

CORERERET A, TE-Y v OMTIR. by EDI VEREOTE DA
%hfy75ﬁﬁi5%mﬁﬁ§ﬁvﬁo—ﬁ«71937@MQ@%f%ﬂk®T\®i
ﬁf%m@ﬁéi?&i@%%ﬁﬂko@ZK%&%@N%E&Um%ﬁEﬁ%ﬁ%ﬁﬁﬁ
B 5. HHOBSWEAERON (g /of) £Rd. FYERIVETIRLERLTS
ek 20 EHOMBRBNTE . LAY BB THESENEAL TV, —
. 73 YORETH - O ERRORESE DEDSNT. 1988EEICIIFRAL L
"C.‘}?ﬁé 20430cm %Cﬁf\ﬁiﬁ@%h%ﬁ"ﬁﬁ Lo T C’61988/1989%@%‘55@}%:@%@&&% Eh
bUEn T oA U (9BFIEEENI. bR T T VBRIKT 3GAL, T S v B E
Tt H2ZIRONZ LS ICIMIEE TRESWnE TEEFFRIW (LT3 (K
2)o 19804, 7 x ¥ 2 VRO E—Y v iU, SILIHEHC D &, KRS & AR
BEERE L (E2), B2k, BEOHRLECE D, LEOMBERHRES
N RECHBISESBRAT . WRT0mE THARBIEEL 10, R FOmBRETHE
1, 15“;‘_;.7’& o TWh, Feffle 72V a vOBA, 1988 EOHIT. HETI0mEBVTHER

—81—



WP SRR T B,

Table 2 Particle size distribution and bulk density

After harvest feijac and ervilha, ‘83, CPAC
‘Date: 21/09/88

Crop Depth Coarse Fine Grouping  Bulk
Treatment ' Glay Silt Sand BSand of Texture Den-
__Block [cm) ¥ Class sity
Feijao a-15 51 8 H 14 clayey 1.11
0.5 atm 15-30 49 9 29 13 clavey 1.12

4 Block 30-45% 50 k] 30 it clayey .11
Feijao 0-15 51 § 27 14 clayey 1.10
10 atm 15~30 50 9 28 13 clayey 1.10
2 Block 30-45 52 9 27 i clayey ‘1. 15
Ervilha 8-i5 G2 7 28 13 clayey .08
1 atm 15-30 50 10 28 . 14 clayey L.a9
1 Block 30-45 52 g 27 12 clayey I.17
Ervilha G-15 56 10 21 13 clayey I.12
5 atm 15-30 97 10 20 13 clayey 1.12
4 Block 30-45 57 10 21 12 clayey 1.19%

Fig.2 Resistance to penetration
Just before planting ,CPAC; kg/em’
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Fig.5 Soil water distribution curve
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Doorenbos o (1979) ickd &, 72 Vg (A F9)30~1200DEFLEL H 5.
KB IZ300~500mTH B, :;Tllllﬁﬁé{dilg?‘& 89HE & bickFA U A AEM W, Sartorato
5 o(1982) kB &, MY AAILEEY £ 7T, EEBHIZ0~1000TH B, LTI,
198842981, 19894E103A TH »7c, MWD 5Sm. I mE D ICADOHMEHE T, 1 KIZES6



m@?ﬁ@t ?TAZ’)‘BHM’T%% AR IR IC 1988413 P, 0, 130, K,O 108, MgO b!]‘
kg/ha\ 19895¥GiP O, 10, K, O 1{10\ MgO 45kg/ha’£i‘“§ Vo BY EERKE L OELL
f)”cf’ﬁj:ch%ﬁmfﬁ L7 14 19B84F I | HREFEHIZ20ke/ha, EEPBIC4O0ke/ha% bR
ﬁrmbtb\w%@um\&&%ﬁwﬁ%%ﬁétm\m%mﬁﬁmﬁ%ﬁﬁ\%iﬁm
DB 40kg/ha % RKTHEL Too BRIIOBHIL, 1088, 896 & bICCPACTHEEL 1Bk~
51 AFA B RO BN AR CEE S ¢, CNEBENL BT XLTREL. 1B
Lo | |

1)&@&G§ﬁaﬁ' |
-ﬁSLW?%ﬁ@#%%T?(ﬁ&L;w%ﬁxwﬁébh\ﬁﬁi/aimﬁﬁﬁﬂ
'éof\\&$ﬁ1mﬁif®¥£ﬁﬁb\#Akﬁ5ﬁ&ﬂk@?%ﬁgh§éu&&
LTV B BAKS | KIS CORMBITR. £ HEERELOT, 75 ¥ 2 vickt
LTl SENRDERRHAKATH S LRATE S, | SEDTORRIZ 9884
2.9t/ha. 19891 9t/had, £bk& LCIBENS 245 & NANRMKER TH S
&\ RS D BB E 100K I H & N EDED SN B,

Yietds of feijao

Table 3 "88 and ‘548
L - Variety:UARIOCA
Irrigation Bean’ Plant Number Number Weight
Year Points Yield Height of of of
' : . Pods Bean 108
for for Bean
atm kg/ha cm Plant Pod g
. ¥
19858 0,33 2946 44.6 9.4 5.8 24.9
n.% 29713 41.7 11.8 5.7 24.4
0.7 2776 49.9 3.5 5.5 24.1
1 2866 47.0 11.2 5.5 24.5
] 2171 35.3 8.3 5.5 24.8
10 2152 38.4 7.4 5.4 25.1
* (CV: 9.2% LSD: 5% 365, 1% 505 kg/ha
1939 0.33 - 1838 49.4 7.3 5.3 24.0
§.5 1738 44.9 8.3 5.4 21.9
0.7 1940 4.1 3.4 5.0 22.5
i 1819 43.17 8.0 5.0 23.0
) 1109 36.1 6.9 4,5 19.9
10 1310 ©36.5 6.7 4.8 21.9
* C¥ LSD: 5% 4G9, 1% 510 kg/ha '

© 16.3%

DO RORA SEAH 5 & 198850 H 1989 L AR BEAGEA, &
PR S < SHEO AN IET AR T LBEWENS <. TD7bTho B ER S
 HESBOEEHAS (F4).
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Table 4 Nutrients content in leaf at early flowering epoch

Feijao "88 e 8%, CPAC : .
Date of sampling: 20/07/°88,18/07/ 89

Treatment N P K Ca Mg
Year .
________________ atm dry matter %
88 0.33 2. 44 6.18 I.49 2.91 6.33
0.5 2.1 __3.19 1. 41 2.58 4.30
6.7 2.32 0.17 1.30 2.68 0,31
1.0 2.43 0.18 1.29 2.61 0,33
5.0 2.87 0.138 1.56 2.43% g.29.
10.0 2.32 6.17 1.41 2.20 0.24
8% 0.33 2.93 B.25 1.53 3.18 0.47
0.5 2.92 0.25 1,42 3.04 B.43
0.7 2.81 0.26 1.03 3.18 D.43
1.0 3.06 0.26 1.94 3.28 0.46
5.0 3.07 0.27 1.53 3. 46 0. 44
10. 6 2.93 0.25 1.45 3.00 0.39

R&%@ﬁﬂ@ﬂ%&iﬁ&@ﬂ@ﬁ&ﬁ@é&\ww&gmmmﬁﬁtk&fﬁﬁn
WIVRAZ V., I REL AV OBIUCHELRENRSH S (Kb

Tabele 5 RNutrients uptake in feijao of 1 atm treatment

Feijao ‘%8 and ‘88, CPAC
_ Date of sampling: 28/08/'88. 30/08/ 89

i Pals RO €al el
Year Part .

. _kg/ha - .

1988 Bean 72.9 20. 9 " 44.2 16. 5 10.3

Foliage 19.2 2.1 - 49,2 59.1 13. 8

Total 88.1 23.% 93.4 69.6 24.1

1989 Bean 2.1 18.9 32.8 7.0 6.9

fFoliage 15.¢ 3.9 26.56 54. 0 11.9

3 39.4 61.0 18.7

Total 78,0 22.

%6 CRBMATIO L | 198957 = U 5 VIEROLHORNEBOZ(LARLL
(#6)0 BLEOAPRIL, HRUICEA, BRENKLTRED ¥ b, €5~ FOLEO
HHEA D LT BAE (Goedert 5. Sousa b, Vilelad), 198947 = ¥ 2 il
DAEE, Mg, K. PEEOSESNoE THS - THBH, ML Cad BOETE
(HaTWB, chiRTSCEOREBLACD LS, QEMEREEMM LN
-k ADT. AR by En o VAR L. BEAY RO LS, RBOLER
DR Do UL SO SRS L. BRI - 72 2 & OB
HTd 3 EEEL SR (F6),



Table 6 Change of so0il fertilities with feijao cultivation., CPAC

e ' __Date of sampling: 22/01/°'88, 13/09/'89

' : ;ﬁrganic pH Exchangeable cations P
"Horizon ~ Depth matter {H20} Ca Mg K Al Mehlich
tem) - % o meq/100ml PPY

Original field

Ap . 0-186 2.71 5.6 3,88 0.48 0.23% .00 18.4
A 16-33 2.07 5.7 3. 60 6.50 .1% 0.00 3.5
B - 33- 1.63 5.7 1.80 0.50 0.05 0.06 0.7

After harvesting feijao '89

Apl 0-16 - 2.04 5.5 2.77 0.54 0.20 0.14 21,1
Ap2 15-30 2. 04 5.3 2. 80 G.50 p.25 6.16 23.6
B 30- 1.4 5.6 2.54 0.43 g.21 6.09 12.9

| % 7121988, 89&%1@@0%0;:5&é'%ﬁ%‘i&ﬁiﬁll:‘r"—~9®ﬁlﬂiﬂi£—}%ﬁ< Lid, o
fﬁébgafmwﬁmwﬁmkbrﬁuﬁﬁ%#ﬁ%#vtauﬁiénﬂm(ﬁ?%

Table 7 Monthly mean or total of meteorolegical parameters
in dry season of '88 and "89. CPAC:

Tkir Total Evap. Solar Soil Temperature

Monthes Temp. HRain Class Radiat. A
' Fall AT cal/cnt 2 5 10 20
* G mm mm /day cm
1988-
5 21.4 7.8 4.96 130 22.9 22.4 22.4 23.4
6 19.0 0 5.47 323 19.6 19.5 19.6 20.8
T i8.5 0 .79 . 349 19.5 19.3 19.3 20.4
8 20.1 0 8.40 4§77 1.1 21.1 21.0 22.2
9 22.9 1.5 9,45 502 26.0 25.1 24.8 25.8
1989- ) .
5 20.9 L} 5.86 457 22.1 21.5% 21.3 22.4
6 20.17 11.7 $.13 417 1.6 26.8 20.56 21.1
7 1.8 3.3 6.84 472 1%.17 19.4 19.6 21.0
8 21.17 36.1 6.38 440 2l.5 21,2 21.2 22. 4
g 23.5 59.2 6.89 451 21,7 22.9 22.8 24,0

I9BOESEI. BRI ODRAER 37, PMORKHMEEM Ui 19884 IR
DFANBHE DRI 1ot BUERH LI &I DBRISR . HRUINGRIHE
BCREN DO TREOFEDED TEN - o L LERIC bivivb & F T HINRHH
UMD > P DL, IRRE R LT & & 10 X AMMEB O BNAFRTEH 5 L%
5NBe FTN5SMSIELS I, LHOHEDAS YT T, FMEEC TR
SUBAES . TORREBOEUAIET S 2 bO LBbN. EHDAL FTRIET 2
7 59 2 VAL TH, BMEB GO DODBOTRIN I LETSH B

2) MADUIKER EKDB T
% 8 IC198BIER U 98OI 7 = ¥ 2 VST B AKENO MK AT, |
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SEORIKEI SEEMEAB U, 50T, - /KRN0l F I8 3 LR
TAMEC o AMAAVORIFEE. 10884 2L MMAE LT 6 ~T By 19806R IR
IO T AT ~ 8 . B0 8 FRIOR 15> T\0 B, 1968 L BYEDIAA IR
DFEI. SHEROLBIRD S CREE DI > O THENHEL . LERORREID
154, DAROIRNRE > 2 bo L BbIE (%8)o o

Table 8§ Sum of irrigated water {(mm)

Feijao '88 and '89, CPAC
Variety: CARIOQCA .
__Period of vegetalion: 98 days(’§8), 103 days('8%)
frrigation point

Year Sum of water and interval 0.3 0.5 0.7~ i © b 10
of irrigation atm :
1988 Sum of irrigated water {mm) 623 571 551 466 361 324
Interval of July 3-4 4-5 5-6 b7 1014
-irrigation . Sy
(days) August 4 4 5 6-7 10 14
1983  Sum of irrigated water (mm) 574 526 446 487 319 329
Interval of July 4 5 67  7-8 14 14
irrigation

{days) Augugt 4-5 5-6 6-7 - _lO 14 14
Em1umw¢ﬁﬁﬂ®7Hmam67ﬁuambt51%&%ﬂ®%éw£ﬁmﬁ®
AR T BIBBIAAL Uisth, ASHER 2 1D Uy T H25EI10en THRA 1
SRS B25% % T B0 DABVWKIRI0mE FIAEBBES, 72V a V0
HARE20nE CORBM S E & LTRSS ERING 2 (6. 1o

Fig. 6.1 Change of soil water
Flowering time,fei jao, latm,’88,CPAC
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Fig.6.2 Movement of irigated water
Feijao,l atm,1988,CPQC
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Fig.7.1 Change ‘'of soil water _
Flowering time, fejhao, batm,’ 88, CPAC
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Fig.7.2 Movément of irrigated water

Fejhao, Satm, 1988, CPRC
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‘Table 9 Yields of ervilha '88 and ."89,; CPAC

- Varieties: TRIOFIN('88). FLAVIA(*89) e
Irrigation  Grain Flant ~ Humber Humber Welight NUMBER

Year Points Yialds Height -of of of - OF
Pods Grains 100 PLANTS
for. for Grains o
atm - ke/ha Chn Plant Paod E /o
*
1988 0.33 2956 : 123 10,1 " 3.7 13.0 90
0.5 3084 124 $.9 3.1 13.0 9%
0.7 39356 111 10.4 : 3.1 14. 8 : 1_10'
I 3488 i25 8.5 . 3.5 13.8 B S
5 4244 104 8.9 2.8 15.8 102
10 3780 102 8.4 3.1 14.8 106
+ CY: 14.6% LSP: 5% 796 kg/ha . : )
1989 g.33 4077 94 12.2 3.8 15.2 78 -
0.9 3791 34 10.7 4.1 16.56 .1
0.7 3871 . 87 11.3 3.8 15.8 79
1 36567 52 11.2 4.1 16.1 76
) : 3417 82 12.4 3.9 16,9 78
i0 1882 55 . 6.8 4.0 16.7 &1
* CV: 9.%8% LSD: 5% 516, 1% 709 kg/ha .

198B4EIE, AMATKE 5 SUEDT-HILEAS, 0, 338UFH £ U0, 5XUEL D by FEES %D
HEEE L - THEVIEAEDONE, JOL S HANEEENEBRERTRS L 0
ATKO.SRIEMF . AR S SR A TI00REAVNT, A Giordano
5 (1981 12k B & 19885EDENE b U AT 1 VIREELAE . > EABK(Oidio)k
T4 B ISR AL CORERIFRN AR & L ORI URE . 100K FIL18
ERIETHSE LTS, 1088EOI0MER, MAKRSGEDBEL P YA 1 Ve
UCRANS <L 2458 U TR BOBIRNTED b1, B & BI0 TS -
7o

\SBOEIEIS, BIFCATES B o, ERLRAVES . > BIE LI BT, BHHORT
7t7’7&iﬂb‘f: (Giordano . 1988)c A b nf¥ 0 804N & D18 Lickd,
LOBVERT MDA . AR 5 SUEDLT & 105UE & DRIC L % OMIETHR
B - T BAKES SELT TR, 0. 33N, 5 KR E O 5 OB
THEEARS SN, ENBAD SRS S 5 SEORBI THERRERLN -
Fo WOKAARBL, 5 RETROAT. 0. Tﬁr‘uT@mgru 100K AN < |
BN, ETOREOBONREND.

#1012, %?Emuﬂf{%u’r%%@%hﬁ%T% N.P.K, Ca\Mgaﬁl&‘" b“ﬂ‘fﬂ%
ZVE =Y + OREER BT OB OB TS ,5 (M_a_lgalhaesb & UCiordano,
1989, 198847 1989 DAERTR UBSAEOMIUIC NIV, BHEDIMAK IR,
EMNRﬁmﬁ%ﬁ¢ﬁ<\mﬁ&imZFPXﬁ%at%wéubné(ﬁwk
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Table 10 Nutrients content in plant at eérly flowering epoch

Ervilha '88 and '89, CPAC
_Date of sampling: 26/07/'°88, §/08/'89

Treatment
. N P K Ca Mg
Year . :
atm Dry matier %
1988 0.33 3.73 0.27 3.4% 1.32 0.41
0.% 4.23 0.27 3.48 1,52 0.43
0.7 3.90 0.28 3.22 1.42 0.44
1.0 4.19 0.26 - 3.01 1.64 8. 44
5.0 3,86 06.22 2.69 . 1.56 0.43
10,0 3.84 B.23 2.62 1.57 D.43
© 1989 0.33 3.89 0.25% -3.258 1.38 0.35
0.9 3.95 0.29 3.16 1.42 0.39
0.7 3. 82 0.24 2.86 1.50 B. 41
1.0 3.50 0.23 2. 76 1.35 0.37
5.0 3.71 0.23 2.99 1.38 0.38
10.0 3.36 0.19 2.26 1.52 0.40

B, DAKE S GEONESORMORINE AR, BHERODRIAT, 2%
mﬁ%ﬁﬁl&ELTVN%&WEMM%ﬂMIH%)KﬁL\Pﬁ%B(m%)®ﬁb
EREORREREE LEb o7 AU LAORINLE . MRS LEDBBE bHS
DT, FIED I VIBEROT S ARLETHD (R,

Table 11 Nutrient uptake in ervilha of 5 atm treatment

Ervilha '88 and '89, CPAC
Date of sampling: 18/09/°88, 11/09/°89

N~ . Pa0s KeD ' Cal Hg
Year Part :
. kg/ha -

1988 Grain 142.17 26.2 1.8 8.5 10. 4
. - Foliage 66.1 9.8 112.5 111.4 31.6
_ " Total 208.8 - 36.0 ° 154.3 119.9 42.0
1989 Grain 119.7 26.1 38.90 1.7 6.5
Foliage - . 20.7 2.7 56.7 64.3 12.8
7 84,7 56.0 19. 4

Total - 140. 4 28.

R HGHAN R U198 R 0 L HFEA OATHIAR T o FHEH. 7Y Y 10
iﬁﬁ{:ﬁﬂ. 13m_ed1100m£31 ] ibfbﬂt.?ﬁ (Vilelan., 1986), YV YRR 9ppm b v
gins 1At (Goedert b (1986), BYEETILE —1 ILHER DL, 0~30en D F %
LT R LEESNT VS, L LAY Y A 2 ERTAIRCRT L, TR
DU MaHEAOKIE FEb>TED (Sousab. 1986). H4E 2 /had L HE HLE
Thb, HRMARIL, BEO Y ED 3 VIREIAIT/ S VAL RS hTE
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Table 12 <Change of soil fertilities with ervilha cultivatidn. CPAC

_Date of sampling: 21/01/°88. 13/09/ 89

o Organic  pH Exchangeable cations 3
Horizon Depth matter (H:0) Ca Mg K Al Mehlich
{cm) % ~ meq/iﬂﬂml PPH
Original field .
Ap 0-16 2.17° 5.8  3.72  0.60 . 0.18 - 0.00 8.1
A 16-33 2.32 5.8 4.24 0.66 0.04 0,00 5.4
B 33- 1.53 5.5 1.42 D.42 6.02 0,44 0.9

After harvesting ervilha '§9

.14 10.

Apl B-15 2.36 5.6 2.00 1. 11 0.21 0 9
Ap2 15-30 2.26 5.6 2.10 1.06 0.28 0.14 14.3
B 30~ 1. 83 5.5 0.98 0.52 D.10 0.317 1.8

2) DADKEEKOBY) S

#13121988, BMEDMAKES. 7TH. 8 HOPAKEREERL 2. 19884F 3SR
AN BEFEOBUNETR UIAs, KOMBRHBIFITH L TRE > T 5, BUIERS
FAED BRI L. BESE b T 0T, kOBBMENR . MAKES S
JE. 1ZEE300mDANAKCEILE AR T 2 240 DAKEA30000% ) 5 & IREAYET
45 (&13), | | '

Table 13 Sum of irrigated water(nm)_

Ervilha '88 and "8%., CPAC .
Varieties: TRIOFIN('88). FLAVIA['89)
Period of vegetation: 112 Days('88). 98 Days('83)

Irrigation point

Year Sum of water and interval 0.33 0.5 0.7 1 5 10
of irrigation ‘atm
1988  Suw of irrigated water (mm) 489 557  54] 454 426 382
Interval of  July 5 5 5 8 10 12
irrigation . .
(days) August 4 4 6 1-8 8-9 14
1989 Sum of irrigated water {mm) 421 384 348 354 314 223
Interval of July 6 7 8 10 12 15
irrigation .
{days) hugust . 5 T o9 19 12 1%

(8. 113 1989BA7EMID 8 B 2 HAN G 14A INF T, DAKED ﬁg@iﬁm—'@@ﬁgé
MANEALTH 5o 87 1 BIZS0mA AL, 7k EAHAE L CRIIZHD L. L0
T 8 BENCO. TREE, 10HEIC | IEDAS &150. 12RHE 5 QEORAIHY T

HURIUETI L0, ZORWml TOIKER., | REOEINCENTELBX LV b2

Vo FRZAVE =Y v ORI« 60enBl T 3 CHUC & BIKSIDIRALHERS 15 (8. 1D,
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Fig.8.1 Change of soil water
Flowering time,ervilha, 5atm, ’89,CPAC
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Fig.8.2 Movement of. irrigated water

Ervilha, atm, 1989, CPAC
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12, Summary

- Optimum iri‘iéatioh point based on soil water tension for dry
. season pulse crops on a cerrado latosol-
Key'wbrds; Cerrado ; Oxisol , Irrigation point ; Phaseolus bean ;
G.ar(.len pea ; Soil water tension.
A field expériment with dry season pulse crobé was initiated on a dark—red
latosol (oxtsol) as one of a series of irrigation studies in CPAC.

‘The test crops were phaseolus bean (Phaseolus vulgams L.) and garden pea
('Plsum Satw_um L.). Six treatments of irrigation pomt:based on soil water tension
at depth of 106m were established as follow : 0.3, 0.5, 0.7, 1, 5and 10 atm. The
volume of irrigation water had been caleulated from the value of tension to 60cm
'dez.:l.th. in each plot p_rovidjrig enough for restoration .of field water capacity. The
vaiues of soil 'water tensio;l iveré calcu]ated from daily reading of tensiometers (0.3
—Il 7 atm) and electrlc resistance in gypsum blocks (1—10 atm) The experlmental
treatments were carrled in 4 repetltlons for each erop. The plot size for nhaseolus
bean was 3. 5m><6m whlch was irrigated with pexforated handy PVC tube held above
the plant canopy. Fox garden pea, it was 4mX4m in the center of a block of 16m X
{6m which was composed of 16 mlcrosprmklers of the austrahan type. The experi-
_mentai field was plowed deeply mcorpor_atmg maiz resadue of rainy season for each
Séé.so_n, _ ' _ |

“The é#;ﬁerimen{al results in 1988 and * 89 were summarized as follows :

The yit:alds of 5ean (Ca;'ioc'a) were similar and very high up to the 1 atm
treatment, 2.9 ﬁ/ha,' and then decreased in the 5 to 10 atm treatment. The 1000
'_?gt‘ai_ns. weight-wés"abdut. 250g for norma]céSe. .'I‘he total amount of water applica-
tion and interval (:_)f' irfig‘atibn was aboﬁf é'?(]mm and 7 days for the 1 atm treatment.
As water uptake by bean root system did not reach to deep horizon, it seemed to
be e’nough to' sﬁpﬁly water :dﬁtil 40 cm depth for phaseclus bean. As temperature
- is lowest in ‘early perxod of dry season, small amount of nitrogen basal application .
| is mdlspensable for high level of bean yield. The bean yield and the 1000 grains weight
w:thout mtrogen apphcatlon (moculatmn only) was 1.9t/ha and 230g for the 1
atm treatment

_The steady and high yielci of garden pea was obtained in the 5 atm treatment.
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Goenerally the plant growth of garden pe'a was very vigorous under. irrigation in
good environmental conditions. and -the seeds weight became lighter in the more
humid treatment than ths 5 atm. To avoni rank growth, the varmty without leaves

in upper part, Kodama was planted in 1989, The yield and 1000 seeds We:ght was

3 4 t/ha and 165¢g for Kodama in the 5 atm treatment. In this case, the total o

amount of water application and interval of irrigation’ was about 320nm and 12 day.
As the root system of garden pea can use the water in deep subsoﬂ if is necessary to.
supply water until 60 cm depth. The inoculation for garden pea was very effective and

the amount of nitrogen in plant was more than 140kg/ha without nitrogen fertlizer.
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Table 14.1 Fluctuation in soil humidity . :
' 1. atm, feijao '88, CPAC

- " Depth {cm) Water
Month Day 10. - 2& 30 . 46 60 - 80 100 applied
- Selil water volume % mpl

5 20 - After planting _ 20
5 28 - . After germination = - ‘ 20
6 1 30.3 30.0.29.1 28.8 28.8 28.9 28.9
‘6 2 28.8 29.5.29.1-28.9 28.8 28.8 28.8
6 3 28.329.3 29.0 28.9 28.8 28.8 28.8
6 4 27.3 29.5°29.0 29.4 28.8 28.8  28.%
6 4 . After application of nitrogen - 10
B 5 28.7 29.3 29.0 29.0 28.8 28.% 28.9
6 6 28.2 29.1 28.9 28.8 28.7 28.7 28.8
6 7 27.5 28.4 28.7 28.7 28.8 28.8 28.8
6 8 26.9 28,1 28.1 28.7 .28:7 28.8  28.8
6 9 26.4 28,2 28.6 29.6 28.6 28.7 28.7
6 10 26.1 28.3 28.6 28.6 28.8 28.8 28.8
6 11 26.0 28.2 28.4 28.6 28.7 28.7 28.8
6 12 25.8.28.1 28.2 28.5 28.6 28..8 28.8
6 13 25.7.27.9 28.1 28.4 28.6 28.7 28.7
6 14 25.7 27.8 28.1 28.4 '28.6 29.1  28.4&
6 15 25.7 27.65 28.0 28.2 28.5 28.6 28.% 36
6 16 31.8 306.7 29.7 28.2 28.6 28.7 28.8
6 17 31.1 29.9 29.9 28.1 28,5 28.6  .28.%
.6 .18 20.3 29.1:.29.9:28.1 28.5 28.7 28.7
6 19 .28.2°29.0.29.9 28.1 28.5 28.6  28.7
6 20 27.8 25.8 29.8 28.1 28.4 .28.4  28.5
b 21 26.9 28.7 29.4 28.1 28.5 28.6  28.5
6 22 26,6 28.3 29.0 28.1 28.5 28.6  28.6
6 23 26.2 28.1 28.5 28.D 28.5 28.56  28.%
6 24 26.0 27.9 28.2 28.0 28.5 28.6 28.8
6 25 25.9 27.5 27.7 27.9 28.5 28.7 28.8 '
6 26 25.3 27.227.6 27.9 28.%5 28.7 28.7 24
6 27-32.0 31.4 31.2 28.8 28.4 28.5 28.5
6 28 29.8 30.3 29.4 28.8 28.4 28.6  28.7
6. 29 28.7 29,7 29.7.28.3 30.0.30.2  30.3
7 2 26.1 27.928.0 28.0 28.4.28.6  28.6
7 3 28,9 27.2 27.5 27.8 28.3 28.6 28.6
7 425,83 26.6 27.0 27.6 28.2 28.6 28,5 41
7 5-3%2.4 29,6 27.% 27.4 28.1 28.4  28.5
7: 6-30.2 30.2 27.9 28,1 28.1 28.4  28.5
7 7 28.9.20.2 28.0 28.5 28.1 28.4 28.5
7 827.3°28.3 28.0 28.5 28.0 28.4 28.5
7 9°26.227.4 27.6 28.3 28.0 28.4 28.%
T 10 25.6°26.5 27.2 28.0 27.9 28.2 28.4
7 11 24,7 25.7-26.8 27.7 27.9 28.3  28.5 44
‘7 12 32.7-°30.6 26.8 27.3 27.8 28.1 .28.3
7 13 29.6 29.9 26.% 27.8 27.7 28.1 . 28.3
7 14 27.7 28.8 27.0 28.0 27.6 28.1 28.3
7 1% 26,7 28.0 27.0 27.9 27.5 28.0 28.2
7 16 25.9 27.2 26.7-27.6 27.5 27.9  28.1
7 17 25,8 26,5 26.2 27.3 27.3 27.% 28.2
7 .8 25,8 25.8 26.9 27.2 27.8 28,1 49
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7 19 31.4 30.2 25.7 26.1°26.9 27.7  28.0

7 .20 29.4 29.3 25.9 26.2 26.9 27.6 . 28.1
7 21-27.1 28.0°26.1 26.2 26.8 27.6  28.0

7 22 26.0 27.1 25.9 26.1 26.7 27.5  27.9 -

7 23 265.8 26.2 25.8 26.1 26.6 .27.4 27.9

7 24 25,3 25.7 25.6 25.7.-26.5 27.3 ~ 27.8 51
7 25 32.0 28.7 25.3 25.8 28.3.27.0  27.17

7 26 31.6 30.6°25.7.25.7 26.3 26.9  27.6

7 27 29.2 28.9 25.7 25.6°26.2 26.8 27.6

7 28 27.1 27.8 25.9 25.7 26.3 26.7 27.5.

7 29 26.0 26.8 25.7 25.6 26,1 26.6  27.5 -

7 30 25.8 26.2 25.6-25.4.25.8 26.5  27.3 .
7 31 24.8 25.6 25.1 25,1 25.6 26.4 27.1 62
8 1 32.4 32.3 26.0 25.1 25.6 26.3 - 27.9 '
8 2 30.5 30.4 26.725.1 256.8 26.1 = 27.6

8 3 29.0 29.3 27.0 25.225.2 26,1 27.5

8 4 27.2 28.1 26.8 25.3 25.3 26.1 27.4

8 5 26.3 27,1 26.3 25.4.25.3 26.5 27.4

8 6 25.6 26.4'25.7 25.3 26.3°26.5 . 27.3 -

8 7 24.7 25.6 26.4 25.0 24.9°26.2 = 26.7" 53
8 8 32.5 32.0 31.4 24.9 24.8 25.7  26.56

8 9 30.7 30.8 31.1 25.8 24.9 25.7 26.%

8 10 29.3 29.9 29.6 25.8 25.2 25.7  26.5

8 11 27.9 28.7 28.9 25.8.24.9.25.7 :26.1

8 12 26.5 27.6 26.5 25.8 28.0°25.7  26.2 -

8§ 13 25.3 26.9 27.4 25.6 24.8 265.6  25.9 - Slmm
8 14 32.1 31.6 31.4 25.3 24.8 25.%5  25.7 :
8 15 31.0 30.9 30.7 25.9 24.9 25.6 25.9

8 16 29.8 30.1 30.0 29.9°24.925.6  26.9 .

8 17 28.6 29.4 29.6 29.4 25.0 25.6 .26.1

8 18 27.3 28.6 28.2 29.0 26.0 25.6  25.8

8 19 26.5 27.7 28.7 28.5 25.0 25.5 - 25.9

8 20 25.8 26.9 28.2 28.0 25.3 25.7  26.1

8 21 24.7 26.6 26.4 26.2 25.2 25.7  26.1

'3 22 23.7 25.8 26.1-25.8 25.0 25,6 26.1.

8 23 22.7 25.0 25.8 25.4 24.8 25.6 26.1

8 24 21.8 24.7 25.6 25.2 24.8 25.5  26.1

§ 25 21.2 24.3 25.3 25.0 24.7 25.4 26.0

8 26 20.5 24.0 25.0 24.9 24.6 25.3 ~ 25.9

5 27 19.8 23.7 24.8 7 24.5 25.3  25.7



Table 14.2 Fluotuatlon in soil- hum1d1ty _
' L 1 -atm, feijao '89. CPAC

o o ~ Depth {cm) S Water
Month Day 10 20 . - 30 40 690 80 1006 applied
- . Seil water volume % C o mm
~5 18 After planting 20
'5:719 - After planting. . : 20
-5 29 . After germination . - 30
6 4:33.1°31.8°30.8 26,7_25 6:25.8 25.8
B 5 32.2 33.9°33.5-26.2 24.4 25,7 25.4
6 6 31.3.32.0 32.3 27.3-25.0 26.2 25.%
6 7 30.5 30.8.31.3.28.0 25.3.26.3 26.1°
6 8 29.4 30:1 30.9°28.5 25,6 26,8 26,5
6 9 28.7°29.4 30.5.29.0.25.9:27.0 26.8
6 10 28.1°28.7 30.0.29.3 26.2 27.2 27.0
6 11 27.4 26.2.29.7 29.7 26.3 27.4 27.1
6 12 27.1 27.6:29.4 29.5 26.8 27.4 27.3
6 13 26.8-27.8 29.0 29.3 27.1 27.4 21.3
6 14-26.8 27.1.29.1 28.2 27.0.27.4 27.5
6 15 26.2-26.8 28.8 29.1 27.2 27.6 27.8
6 16-25.6.26.7 29,0 28.8 27.3 27.9 27.9 45
6 17 34.9 35,1 33.7 31.6 29.2 28.9 28.0
6 18 33.4:33.9:32.7.31.1.29.1 28.9728.6
619 31.3 31.8°32.0°30.7.29.5 28.9 28.7
6 20 30.3-30.5-31.1:30.5 28.6-29.0 28.6
6 21-29.7 28,7 30.6 30.4 29.7 29.1 28.7
6 22 29.3 28.9 30.3 30.0 29.6 298.2 28.9
6 23:28.6 28.1 .29.7.29.829.6-29.2 28.9
6 24 28.5 27.3 29.3 29.5 29.5 29.3 29.1
6 25 28.4 26.8 28.9 29.3.29.3°29.2 28.%
6 26 27.8 26.528.7:29.1 29.3 29.3 29.0
6 27 27.3°26.3 28.7 28.9 29.2 29.2 29.0
6 28 26.8 26.6-28.5 28.6.29.0 28.1 29.0
6 29 26,3 26.2 27.5 28.5 28,9 29.1 28.9 |
630 2b5.7 26.2°.27.1°28.3 28.9 29.0 28.9%- 45
71 36.0°36,68-27.4 28.1 28.7 28.9 28.8
1 232.1:31.0:28.0.28.0 28.7 28.9:29.0
7 3 306.4 29.1 28.2 27.8 28.5-28.9 28.9
ST 4 28.8-27.4°27.7 27.8 28.5 28.9 29.0
T 5 27.7:26.7 27,5 27.0 28.4 28.8 28.9
7 6 .26.7:26.3 27.4°27.5 28.3°28.7 28.9
7 -7 26.2 26.0 26.8 27.2 28.1 28.8 29.90
7 - 823.9-26.0.26,7 27.0-28.1 28.6 28.9 48
7 9 36.0 36.0 27.2 26.9 28.1 27.6 28.9
7 10 32.7 32.3:28.6 26.8-28.0 28.5 28.§
7 11.31.4 29.7 28.8 26.8 27.9 28.5 28.8
7 12 30.3 28.0 28.5 26.7 27.9 28.5 28.8
T I3 29.7 27.1 27.9 26.7 27.9 °28.5 28.9
7T 14 27,7 .26.4.27.4 26.5 27.8 28.5 28.%
"7 15 27.1 26.3 27.2 25.65°27.8 28.5 28.9
7 16 25.0 26.0 26.4 26.6 27.6 3 23.8 48
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7717 36,0 96.0 26.8 26.3 27.4 28.2 28,6

7 18 32.7 31.4 27.2-26.2°27.4 28.2 28.7

7 19°31.0 29.0 27.5 26,1 27.3 28.1 28,6

7 20 29.1 27.2 27.3 26,1 27.3 28.1 28.8

7 21°28.% 26.5 27.0 26.0 27.2 28,0 28.6

7 .22 27.2 26.1 26.7 26.1 27.1 28.0 28.5

7 23 26.1 26.0 26.3 26.0 27.0 27.9°28.5
7 24.23.026.1 26.3 25.9 27.0 27.8 28.5 51

7 25 36.0 35.5 26.4 25.9 26.9 27.7 28.5

7 26 31.2°30.126.8 25.9'26.9 27.7 28.5

7. 27 80.0 27.3 26.8 25.9 26.8 27.6 28.4-

7 28 27.7 26.2 26.4 25.7 26.7 27.5 28.3

7 29 26.3.26.0 26.2.26.3 26.6 27.4 28.2..
730 25.6°26.0:26.0 25.0 26.5 27.3 28.1 51

7 31 36.0 86.0 28.8 25.3 26.5 28.1 29.5. B

8§ 136.033.9729.3 25.8 26.2 27.0-28.1

8§ 2 36.133.0 30.0 26.1 26.1 27.0 28,0

8§ 3 34.9 31.0 29.4 25.7 26.1 27.0.28.0

§ 4 33.629.7 28.9 26.2.26.2.27.0° 28,0

§ 532.128.6 28.4 26.226.2 27.0 28.0

8 6 30.827.1 27.3 26.0 26.2 26.9 27.9 .

8 7 27.7 26.7 27.1.26.2 26.2 26.9-28.0 2

§ 8 .26.7 26.4 26.7. 26.1 26.226.9:27.9

§ 9 26.2 26.3 26.5 26,1 26.1 26:2 27.9

5 10 24,1 25.7 26.4 26.1.25.9 26.1°27.8 51

8 11 36.0 36.0 26.7 26.1 26.8 25.8 27.7

§ 12 36.0 33.9°30.4 26.1 25.8 25.9 27.8"

8 13 36.131.3 29.6 26.0-25.8 25.8 277

8 14 32.7 29.9 28.9 26.0 25.9°26.1 27.7

§ 15 32.1 29.0 28.6 26.0 25.8 26.9'27.6

§ 16 31.5 28.6 28.3 26.2 25.8 26.1 27.8"

8 17 30.8 27.7 27.5 26.3 25.9 26.1.27.8

§ 18 28.9.27.1.27.1 26.1 26.1726.1.27:6

§ 19 27.0 27.0 27.0 26.2.26.4-26.1 27.8 -
8 20 25.4 26.5 26.5 26.0.26.926.1.27.1 48

§ 21 36.0 36.0 28.2 26.2 26.1 26.2.27.7. '

§ 22 36.3 36.0 30.8 26,1 26.1 26.2 27.8  22mm

8 23 96.0 36.035.0 31.4 26.126.2 27.6

§ 24 36.0 36.0 35.8 34,0 26.2 26.5 27.8

§ 25 36.3 33.0 33.0 33.0 26.3 26.5 27.3

§ 26 36.0 33.032.8 32.3 28.8 26.7 27.9

§ 27 35.1 31.8 31.9 31.8 29.4 26.7 28.3

§ 28 34.2°31.3 31.7°31.6.29.7-29.1 28.5

8 29 32.6 31,1 31.3 31.2.29.8 29.6.28.1

§ 30 32.7 30.9 31.2 31.0 29.8-28.7 28.2

§ 31 32.1 30.7 30.9 30.8 29.7 29.7 29.6



Table 14.3

Flyctuation in soil humidity

50 18

_ .. 5 atm. ervilha 83, CPAC
. - Depth {em). . - Yater
Month Day 10 20 30 40 60 80 100 applied
' - Soil water volume % mm
2530 After planting 50
8 9.  After germinatin , 50
6 .20 29.8-31.4 32.4.35.0 35.4 36.1 36.3
5 21729.6 31.4:31.8'35,0°35.4 36.1 36,3
6 22 28.9 31.2°31.7-86.0 356.5 36.1 36.3
B23 28.8 30.5:31.2 36.1 34.7°36.1 36.3 -
6 2428.7.29.8 30.6 34.034.7 37.1 36.3
6 25 28.6.29.8°30.6 33.0 34.2 37.1 36.4
6 26.28.6 29.8 30.2 32,9 33.9:34.7 35.5
6 27 28,5 29.6 30.2 32.8 33.8 34.9 35.5
6 28 °28.4:29.3 30.9 32,7 32.8 34.9 34.5
6:29 28.4 29.0:30.0 32.4 32.2 :34.9 34.6
6 -30-28.2-28.1 30.0°31.4 32.0 33.4 33.9
-7 1 27.8 27.2.29.8 31.2 31.8 33.5 33.7
ST 227.2,27.0 300 31,1 31:6 33.2 33.6
7 302701 27.0 3001 30.0 31.5 32.7.26.3
7 4.26.0.26.7 30..0 30.0 31.4 32.5 33.1
7 5 23.1°26.7°30.1.29.7 31.6 32.7 33.1
7 _6.22.0 26,7 30.:1 29.2 31.90 33.1 32.5 45
-1 07 34.9 34,9 .35.0.31.0:31.6 32.9 32.8
7 8 33.0 34,3 33.1 33.5 32.3 33.6 33.4
7.9 31.4 31,7 31.5:32.5 32.6°33.4 33.8
7 10 30.6 30.5 31.0 32.1-32.7 34.0 34.3
7 011 29,7 29.7 30.5 31.9 32.4 34.2 34.0
7 -12.28.1 29.2 30.1 30.7 32.0 33.4 33.9
7 13 28.7 28.2:29.6.29.8 31.6 32.6 33.4
7 14 .27.8-27.9 28.1 29.4 31.6 32.8 33.6
7 15 26.8 27.6 27.7 28.8 31.3 32.% 33.9
7 16-25.7 27.4 27.6 28.4 30.9 32.3 33.0
T 17°23.7 27.1 27.0.28.4 30.7 31.9 32.7
7. 18-22.8 26.6 26.5 28.1 30.6 31.7 32.5 417
7 19 34.0 36.1°36.1-36.1 36.1 36.1 36.1
7. 20-33.8 35.6:-35.0 36.1 36.2 36.1 36.1
7 .21:31.8 32.7 33.1 35.5.36.3 36.1 36.1
7 22-30.7 31.4 32.1-34.1 36.2 36.1 36.1
7 23:29.9 30.7 31.4 33.9 36.2 36.136.1
T 24 29.3 30.4 31.0:32.4-36.1 36.1 36.1
7 25.28.8 °29.9 30.6 32.0¢ 35.5 35.5 36.1
7 26 28.2 28,9 29.2 30.4 34.9 35.5 37,1
7 27 27.3 28.0 28.3 30.2 34.4 35.5 35.8
7. 28.26.7 26,9 °26.9 28.9 32.4 33.7 34.4
7 29-25.0 26.6 26.5 27,3 31.7 .33.1 34.2
7.30°22.7 26.4 26.3 26.7 31.0 32.5 33.3
T 31 .5 26,3 26.1 26.5 30.2 31.6 32.3
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§ 1 36.0 36.0 36:1 36.1 36.1 36.1 36.1
8 2 34.7 36.0 36.1-36.1 36.3 36.0°36.0
8§ 3 33.0 34.2 36.0 36.0°36.2 36.0°36.0
'8 4 31.7 32.9 35,8 36.0 36.0 36.0 36.0
8 5 .31.2 33.0°34.1°36.1°35.9°36.71 36.0
8 6 29.331.2 32.7 34.7 35.5°36.1 35,0
§ 7 28.0 29.0 30.3-31.3 33,4 36.1 36.0 2
8 8 27,2 27.7 28.4 29,9 32.47°35.1 36,1
8 9:26.8 27.5 27.4728.9 32.0 34.3-356.%
8§ 10 26.6 27.2 26.8 28.0 32.0 34.3 358.1
8 11.26.1 26.626.4 27.0 30,4 32.2 32.8
§ 12 25.5 26.5 26,4 '26.8.30.4 32.73 33.4
8 13 23.9 26.1 26.1.26.6°28.6 31.9 32.7
8 14.21.5°24.5 24.7 26.95°29:3 31.7.32:7. 51
8 15 34.7 32.8 28.1 27.2 29.6 :35.536.0
8§ 156 33.0 32.5 29.8 29.1.30.8.36.5 36.0
8§ 17 30.6 29.5 27.6 29.9 30.834.3 34.7
8 18 28.6:27.6 26.6 29.4 30,3.32.7 34.8
§ 19 27.1:°27.4°27.7 29.6 29.7 32.2.34.2
& 20 26.5 27.0 27.7 27.7 29.6-31.9 33.7
8§ 21 26.3 27.3 25.9 25.8 29.531.5 33.0
8 22 23.2°25.0 24.1°24.8 29.2°31.3 32,8 Zlmm
8 23 28.1 26.3 23,1 24.1:29.2 30.832.2
8§ 24 31.8 26.6 24.2 24.3 28.9 30.8 31.8 .
8 25 28.5 27.7 24.3 24.3 28.9 30.7.31.7
8 26 27.7 27.5 24.6 24.4 28.8 30.3 31.2
8 27 26.9 27.2 24.8 24.6 28.7 30.3 31.1
8 28 26.6 27.2 24.8 24.7 28.7 29.9 30.6
8 29 26.5 27.0 24.8 24.8 28.6 29.8 30.%
8 30 26.4 26.9 24.8 24.8 28.6-29.8 30.4
8 31 26.5 26.9 24.8 24.8 28.7-29.7 30.5
9 1 26.4 26.8 24.8 24.7 28.7 29.7.30.56
9 2 26.3 26.7 24.7 24.6 28.3 29.4 30.0
9 3 26.2 26.8 24.6 24:7 28.3 29.4.30.0
g 4 26.0 26.1 24.7 24.9 3 29.3 30.0
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5 ERET vy 2 3. BUAIT-OWTI0, 20, 30, 40, 60, 80, FTU00mDEES I E L
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LT AR L, WA BT 7 RY Vo T 2 — T EHWTAT T -
Foo INAKEERIE | £ DA B0 2 -5 CRISE Lz |

Rk NAED 2 EAT, RCHRE L2 by e o a VISR L, TS YT
DU & CF & Z AT,

BRI T 5 P 3 ORI U A AT, RO S ¢ ARK R L & C
U BIERE L. RS 4202/ & Uiey BIMNC Mo B0 0 oA R089 21, 2
VhaOBIRE & FAGRD Y SREBLLEDT, 7295 Vit LTH, P,0,. K,0%
100kg/ha%ifd U AR &IEMEA U THEL 720 BRIIFEFR20kg/ha, BB 40ke/ha
ERHTHEL 2o 16HIA 6 5 2 By UKL 8 H26E T, A IIS6 OIToH - oy

5. KABADS LHAASEORE
1) TEomEy |
" UEP Séo Francisco® & J — F%ﬁfi’ﬁfﬂ?ﬁ/{’\f 5 2D, 1 F50kn, _fﬂj(?‘&ﬁ‘ﬂﬂ@
FEHNBNES RNOHES 5, RREBNEL DD LB - 7SR 5
0. ARG REBRICRKES T REIRNE R T EER LTS,

Table 1 Particle size distribution and bulk density

Original soil., feijac '§9%, EPABA

Horizon Depth -Clay Silt Fine Coarse Texture Specific Bulk

Sand Sand Gravity Density
. ~{em) % o

AP 0-12.5 15 1 50 34  Loamy-Sand 2.76  1.49
A - 12.5-20 15 1 45 - 39 Loamy-Sand 2.72 1.48
Gl 3% - 40 18 1 65 26 Sandy-Loan 2.79  1.51
Gl 40 - 50 19 . 1 59 21 Sandy-Leam 2.72 1.48
¢l 50 - 70 19 1 53 27 Sandy-Loam 2.179 1.47
¢z 70 - &0 20 1 57 72 Sandy-Loan 2,79 1.49
€2 80 -100 22 1 57 20 Sandy-Clay- 2.76 1,47

) _ Loam
ce Li0 -120 22 1 - 59 18 Sandy-Clay- 2.72 1.560

S : Loam

# 1, RBREBELEOBANRS 4 EBFREEERT 1), FHLEID
FooT, REABODEORHASLRYD ., BAEARIS~20%, BERET~TH%
BCBD, 75 VNDLES 5 AOMETHBHE~IHE L 55 (SNLCS, 1079),

75 NERREEED 7S VY T HERIC LB . COH 1D RFEEST bV

—117—



iR & 1RO, GLABRBEICEV, FRDERA, CRid b
D, BET. EHCHADE . LRBRED TR . PR - SO, EAMEKE
W . HEERRRINEIE 8 ~38%, ST V3= rymszs'~ao%'e&>5 (MME/SG/
Project RADAM BRASIL, 1982% ' :

160, OLIROBREE L, *%ﬁmﬁ%khﬁ5ﬁm%ﬁ&®%%%T?oﬁ
IKERHIE . ARSI, ST & BROET T 50 FLBIEREEE T, MY R
SIMORIE 55 & BN AOT, fFMEEOTE T BEHSTICLD. AN
M I BRI R S (B 1), | |

Fig.1 Bulk density and Permeabllity
Feijao 789, EPABA

359 117

Mot = T 0B S 00

i O

Bulk density

2) bwﬂ«:@?%wﬁbkg@%i
2 4, BRHORRE & 0 100cc FIRTHI L failthic o &, ai:u'ﬁ}%&fﬂ ﬁz L,Uk
BEH & BKEEOBIRT (Junior ;toothtlva 1987). 1 E)ﬁEHJ:@?ED‘kaA 5.
ﬂﬁﬂ(ﬁﬂ‘é’\iﬁ{d}‘ﬁ {115 (EZI 2o
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Fig.2 Soil water and tension
In laboratory, EPABA
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BTHY. 4. BET Oy 7 OFik-ohm & SKBROBEARYT (3. B4),

Fig.3 Water in the field and'atm
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5 L . O BEHR LIRS & HEOBHY b AR & ORIRER
FHT. Azevadod (1981) AUAIE Lie. thAIERE®S by LB & JER I
T, 108D & IR RE CORMAERIINIZE T, CPACOR LELED1
/mmﬁrymmﬁ I%Em%&%ﬁﬂ%iﬁwﬁ%R%EMQVT WHELED
7?ui«é&§< #&bmmbké%%ﬁRM%éo_nbmbA#mmmPEW
Lﬁﬁéhﬂ\fﬁkT%¢MEk%%¢é &#% =R S AN AN A s F W7 N
ﬁﬁ@*ﬁ%%fﬁ%ﬁ#@ﬁéﬂ ROBHEMIEINE, HLAWELEIC B2
PR R ORI AL @%Wr%%# DEIBICBY AKkOBEORXITH D
(B5).

Fig.5 Soil water distribution curve
Exp. field of irrigation, EPARR
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Table 2 Yields of feljao '89, EPABA
: Variety:Carioca
Date: 29/08/°'89

_ Bean Foliage  Number Weight.
Treatment Yield Weight “of - of
Pods 198
: . for ' Bean.
ata kg/ha Plant £
* -
0.5 1717 1879 13.3 23,86
i 1757 2043 10,0 22.8
3 1657 1823 10.5 23.4
b 1309 1666 . “11.3: 23.0
10 1023 1200 10.3 23.8
i £y 8.7 %
LS 0.0%5: . 223 ke/ha
0.01: 313 kg/ha

%3 (3, BULH L RORABEL RS, N, P, K. Mgé bic. CPACOM+H
LEDY x ¥ 2 vOERICH~NT, FLCRENEG, B26<, DELECBLT
i, DATKEDITIC DD 56, TROBH AL WA D BN DR WIS E DT
BRI E BN B, % 3 DB TCCaDAIMIC I L TEMBEHEL O, B5 R
THAEL ALY Y LERRLTO b EBDRE (E3),

Table 3 Nutrient conteats in leaf at early fidwering epoch

Feijao .'89. EPABA. :
_Date of sampling: 24/01/°8%

Treatment N p K Ca ¥g
__atm dry matter ¥ U S P ——
6.5 5.16 G.34 1.81 f.83 0.68
i 4.85 0.34 1.81 1.68 6.66
3 4.93 0.3% 1.91 1.79 0. 66
5 5.80 0.35 1.84 1.73 0. 66
10 4.94 0.35 1.78 - 2,00 0.82

B4 PAKA | RIERROBSRIIEETT, HEHE b, SRREREEL
D RERE DS Y RAPENT O S, YHEED:S, BHEBLRT -1 bhdbo
F. REOREREN - 18, PESBIRENRE LI b-T0E (1),

Table 4 Nutrients uptake in feijao of | atm treaﬁﬁgnt"

Feijao '89. EPABA.
Date of sampling: 29/8/'89

N Pi0,  Ki0 Cad  _ ¥gO
Part : ‘ o
e —_ __kg/ha -
Bean 66. 4 18.2 27:1 5.7 ¢ §.7 -
Foliage 27.6 6.0 '50.8 50.6 24.2
total 94.0 24.2 17.8 56,3 30.9°



#£5QREHROT = ¥ 5 VIBIEO LR O AR T o BN A
SRS~ FOBRELLTHU B, b o503 SARMATICRIRE 2 u/hak i
LSS NTO B0 MIEBEGIRE 2t/ ha A LB Tl B (Sousa b, 1986),
70 B E FAKETS D HOIIC & > TR O BB B L fods,
ﬁ$mﬁﬁ&&£§ﬁﬁﬁ6hf'#%ﬁﬁmﬁbfﬁﬁ¥§®ﬁUMﬂ$$ﬁmﬁt
mmmm btﬂn (Vllelab\ 1986), FHtED Y /Giﬁg’” PRNTRZ KBS - 7
BRI AR HIOBERIEE | MEEMIEC LD 30emdREE % <Hh s BRI
ﬁbﬂ%(&mMﬁml%wo%ﬁ%aﬁﬁ\FW%Ujvﬁﬁﬁﬁi&%ﬁvtm
bbb F. B K OMSOFERS D, 4 E LIHO b €03 S IERED
FECAVBETHS (#5)
fablé 5 Chaﬁgeof soil fe?tllitles w;tn feijao cultivation, EPABA

Feijao "89, EPABA -
Date of sampling: 13/09/°88, 12/09/'8%

: Organic - pH Exchangeable cations P
Horizon Depth matter (H:0) Ca Mg K Al Mehlich
' em % meq/100m} - PPY

Original field

. Ap 0-12.4% 1:23- 5.2 0.55° " 0.17 8.06 D.58 16.6
A -20 b.23 5.2 0.48 0.18 0.04  §.68 4.9
SCl -4 0.74 5.2 0.12 0.06 0.01 0.67 3.3

After harvesting of 1' atm, block 3
Ap 0-15 0.91 5.6 1.87 1.19 0.08 ¢.00 43.%
0.09 0. 080 49.3

A -30 0 11t © 5.6 1.8 1.89

2) MADLIKER EKROBE : :

% 6 1A E D ASOEIBE TR T, BAAKREIAKE | GUECI5m, B
 AKRINE 6~ 8 BT, D ANVKENI0mEYI B L, FMOETETRE S5,
'Prizz'one.(lga'i)' 13, B EMAKBOMIEMIC 20T, N120kg/ha. HAKES0
o CREOIE R O & ARE LTS, %6 OMAKRIZE AT
AU ﬁiﬁLEfﬁi\ 7’357‘;&@{;*—:%“8&10913%& AT | SIEDRDAKER
(3450 T3 B D%, ZNUCHATES DRSS . A FIK b &0
W COZERSETRNRES I, BD  PELENTORDESHEN T &S
{bOTHED (K6,
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Table b Sum of irrigated water (mm)

Feijao |'83, EPABA.
Varlety Cariocca -
Period of vegetat;on 85 days

Irrigation point

Sum and interval 0.5 1 I 5 10
e : _ atm
Sum of irrigated water 356 335 315 293 224
(mm) - :
Interval of July 5-6 6-7 8 9-10 14
irrigation ' o

(Days) Avgust T 8 8 S

6. 1. | SEAEORHEEDO T R22HA B, T AR TODAKED
THADOBEIMELERLIZLOTH S, M6, | OHE T EORAEEI K
BEH | RIERAHST 3106 T2 LT3 T & IEBEY, © ORI | KEDEA
TERELUTVSC L, BB HENS SORBROBETHIE ., BB BY 2T
DU IS TBE R LTV BhTh 05 KA GUE. BKRI0%FOR
A L. COBHREKBLEAL S ThB, THBIAADV LRI 0
FEKEE TRA EL T o TEML. TABMCE T, COBO LBOKS SR
EE. ENLBAKE LOKSERAME F10mE TORTR A IETF LI L®H, 1
BT R % F 10 DB C0. TRIEORAEN & 12D . RWTT HBHE I Dn®BOD
A, KRN ) UERIAN T 2 10% O LEERKA RIS B, $1abb, HBMICI
10enDBOKSHENH0, TRIEE Ly 75 YA 2 — F BB LIE S i Cinhy 1 B
BIcAKT TR B6. 1 DKRERNSHT, 7 = V5 ORBAKERINY
BEEMIE F0mE TEELNIOT, MAKER. 0mE TORSERDESHICE
WTEHBETRIRSEEHRE (R6. 1),

X6, 2, 1mﬁkﬂ@M%#ﬁ@ﬁiﬁﬁﬁ@ﬁ*@miT@*ﬁﬁﬁ%TLﬂ
LOTH D, BLEHOPLLDOIRI0DB T, MAKEZROERTS KEMLTT

LY/AN 3{]cm\ 40cuDEL. f)\/u?k%?b"l‘f;tifﬁA&i Z ifﬁ\ﬂ;b\b\mﬁ‘ﬁﬁ'ﬂ' 2

thé LTHROBEE L5, L, ?Eb%ﬁbrér\#Amﬁ#§<mé& n
AROIKIZ40emE TEZ L CTEKBOEDPHKT 5. BINPAKDERBRTAH - F2HIZ
i, 0D b KB SKENEE S, K6, 2 THLNIEL ST, FBL0mH 1K
EOKAEINAY T B 10%0EKIE LT H, T FOLETR. MERBLED
KD EH > TOBDT, bhkﬁiﬁ&ﬂﬁi\7lﬁa>®mﬂﬁm%%a¢of£_
LTKHBPRDORODARRTHS (6. ma _
X%u\1ﬁﬁ&3ﬁFME@iﬁ%%$®mﬁ@a£mérLf$é# %72
@ﬁksﬂEMﬂmﬁéiMmm%ubbﬁtwm/u?w KBERD, wﬁmxf
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Fig.6.1 Change of soil water
Flowering time,feijao,1 atm,?89, EPABA
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Fig.6.2 Movement of irrigated water
Feijao,1 atm, 1989, EPABA
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T CRERMT B RBORREE LTINS,

EFWLICERLNET LM, FEHCL D REREIEAL. ﬁ$®%§é@§b?*ﬂﬁ
LRAI LB ETH B, -
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2oL AHERETBHETH B,
WHHOREEYET B 1-Bicid, RERSBIRIC -7, B 70T 5OEES
BNETHY, ZOBIHDPASCHRET 2 HM. SHDLHERED S BEORS K
5. ZORMREEEE, BRI SO —EORER TEBE ¢ 5 L3I LTI S
Vo | |

BT, ASENA | RERCERT SRS &, TORMBRER L CRENE
Ué@f\ﬁﬁmﬁtﬁm$&®ﬁﬁﬁﬁ%§ML;%:ﬁiﬁEu@Lﬁé\ﬁ%@ﬁﬁ
A REEARIGET A RIASOTIEELTH 5, MEERET 5L, |
1) BEEBCEOT, EWAARVTICT 2 ¥ 2 Y 28T 310 RHOEEED

& 024, GREOENNER A SUENOBRIEORIOHETS B,

2) DAKKRED DO LBRGEAORER. BEF10mTTIo

3) BAKARY 7 0 S ORE, 10mdKNEAH | REIRL 1R E T B,

) BARVKEIE 00 E COLBOKMREOLAAER U TGS 50
5)%ﬂ@&ﬁm?@y;P;x@ﬁ%&ﬁﬁ#%@%@&éﬁm,mﬁmﬁmmﬁﬁﬂ-

NHAETH B % ABELETE, ﬁmwmﬁmﬁmﬁf\ﬁémﬁﬁmﬁ%@mﬁ'
T D BB B

8. W& o -

RO SN -T. EMBRA PA——CPAC@E}H{Qﬁr.EﬁaS de Freitas JUNIOR,
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126~



EPABA#EDr.Jose Joaquin SANTANA SILVA% k082 —F 4 X — ¥ Di.Ciderval
Vieira SAMPAIOW Wi & DU E o\ oo % 1 REREFTIC 2 > Tld. CPACD
RO ADOIRF S 7 2 o OEMIAW IR WV, JICALEMBRAPAROEE
B EMRBRHOWEIZ VTR, WAF— 4 Y ~ &~ “HIEES L UCPACKED
Sra.Nair Seiko HAYASHIDAICHIFWV Uiz, RLCHBEERT B,

9. BRI

AZEVEDO, J.A., FREIRE, ”J.‘C. & SELVA, E.M. Caracteristicas [isicohidricas
ihmportanﬁes para a irrigagfio de solos representativos de cerrados, Xl

' Congressq Brasileiro de Engenhéaria Agricola, Brasilia, 1981, Anais...Brasilia,
1983, 843 —844p, Volume 11

AZEVEDOQO, J.A, & CAIXETA, T.J. Irrigacdo do feijoeiro. Planaltina, EMBRAPA—
CPAC, 1_987. 1314, 1617, 25, 32p. (Circular Tecnica 23).

GOEDERT, W.J., SOUSA, D.M.G. & LOBATO, E. Fosforo, Solos dos Cerrados.
EMBRAPA-CPAC, Planaltina; Nobel, 8o Paulo, 1986. 159p.

HILLEL, D Soil and Water; Physical Principles and Processes, Academic Press,

- New York, [971. 105p.

JUNIOR, EF. & SILVA, .M. Caracterizagéo, modificagoes sob cultivo e variabilidade
espacial das propridades fisicas dos solos dos cerrados. Relatério tecnica anual
do CPAC, 1982/1985, Planaltina, 1987, 206208 p. |

MAGALHAES, A A. & MILLAR,-A.A_. Effeito do deficit de agua no periodo
re.p'rcduti'vo sobre a producio do fei)do, Pesq. agropec. bras., Brasilia, 13
(No. 2):55—60, 1978,

MME/SG/Projeto RADAMBRASIL. Lavantamento de Recursos Naturais. Vol.,
28, Folha SD;:23, Brasilia. Rio de Janeirb, 1982, 361 — 364 p.

OLIVEIRA,F.A..Irrigagio de diferentes cultivos no Municipio de Barreiras,Bahia.
‘Salvador, EPABA:,-IQ’FB, (Comunicado Tecnico, 6), Citada de “Resumos de

~ travalhos, EPABA, 1986”. 90p. - |

PRIZ.ZONE, J.A. Fﬁn’gﬁss de resposta do feijoeiro ao usec nitrogénio e lamina de

o irrigacio. Si:rr.lpési.o sobre o maneio de agua na agricultura. Campinas, 1987,
123—133p. | |

SNLCS. Sumula da X reunido tecnica de levantamento de solos, (SNLCS, Serie
Miscelfinia, 1). Rio de Janeiro, 1979. 9p.

— 27



SOUSA, D.M.G., CARVALHO, 1.J.C.B. & MIRANDA, L.N. Correcéio da acidez
do solo. Solos dos Ce.rra.dos. EMBRAPA—-CPAC, Planaltina; Nobel, Sio
Paulo, 1986, 106p. | |

VILELA, L., SILVA, J.E., RITCHEY, K.D. & SOUSA, D.M.G. Potassio. Solos
dos Cerrados. EMBRAPA-CPAC, Planaltina; Nobel, Sdo Paulo, 1986, 220 p.

10, Summary
Optimum irrigation point based on soil water tension for dry
season phaseolus bean on a cerrado _sandysoil
Key words : Cerrado ; Sandysoil ; Irrigation point ;

Phaseolus bean ; Soil water {ension

A field experiment with dry season bean (phaseolus vulgaris L.) was started
from 1989 on a sandy soil in cerrado experimental station, Branch San Francisco,.
EPABA.

Generally in Bahia, the yvield of phaseolus bean is lower in rainy season because
of diseage injury. But there is another problem for planting' bean under irrigation
in dry season. The sandy soil, which distribute widely in the cerrado of Bahia, has
low holding capacity and conductivity of water. _

The experitnental fieid was planted maiz in previous rainy season and: plowed
deeply incorporating residue after harvest. Five treatment of irrigation point
based on soil water tension at depth of 10cm were established as follows : 0.5, 1,
3, Sand 10 atm. The volume of irrigation water had been. calculated from the value
of tension to 60cm depth {o provide enough for restotation of field water- capacity.
The values of soil water tension were caleculated from daily reading of tensiometers
and electric resistance in gypsum blocks. The experimental treatments were car_riéd
in 4 repetitions and the plot size was 3, 5m X8m which was irrigated with p_e'rforafeﬁ
handy PVC tube heid above the plant candpy‘ Adequate maintenance fertilizer
containning nitrogen was applied and iﬁoculated seeds weré planted for each plot.

The experimental results in 1989 were summarized as follows: The yields of b.ean
(Carioca) were similar up to the 3 atm treatment, 1,7 t/ha, and then decreased
from the 5 to 10 atm treatment. The total amount of water -application &;;nd interval

of irrigation was about 330mm and § days for the 1 atm treatment. Reflecting the.
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slow water condugtivity. the total amount of irrigation water was smalles and the
plant nutrients contents We'ye higher oppositly. The 1000 grains weight was about
230 g and was little smaller than normal, As water uptake by bean root system
did not reach to deep horizon, it seemed to be effective for phaseolus bean on sandy

soil to irrig‘eité frequently with a little water of supplying until 40 cm depth.

1. fiis : :
HRBROMMD, KIRNOEMARR 9 FHIWE Lico BERTA DREIOKA &
BAIEL, ToatEkdi, R, LIEIKE. 7. 2R 3KEAROALELTE S
(#7.1. 7. 2)0 . |
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Table 7.1 Fluctuation in soil humidity
.} atm, Feijao '89,EPABA -

. Depth (cm) : - ¥Water
_ _ S0 ze 0 30 40. &8 80 100 applied
Month Day Soil water volume ¥ mm_
6 2 After planting 20
5 6 After germination ' 20
B 16 After germination S 20
(] i4 After germination 20
) 16 21.3%3 21.2 20.4 19.0 18.3 17.5 17.8
& 17 19.3 19.0 19.4 18.9 18.2 17.4 17.0
& 18 18.3 18.8 19.0.18.6 17.8 17.5 18.0
6 19 16.9 18.1°18.6 18.4 17.7 17.6 18.2
B 20 15.6 17.9 18.2 18.1 17.5 17.5-17,8
B 21 14.8 17.6 18.1 17.9 17.% 17.6 17.9
& 22 12.9 16.9 17.7.17.7 17.3 17.4 17.8
6 23 12.8 16.0 17.4 17.4 17.1 17.3 171.7
5 24 12,0 15.0 17.0 17.2 17.1 17.0:17.6
b 25 11.1 14.0 16.7 15.9% 17.0 17.1 17.6
) 26 10.9 12.4 16,2 16.6 16.7 16.9 17.3 9
6 27 11.7.12.8 15.8 16.4 16.7 16.8 17.3.
] 28 12.8 12.9 15.3 16.0 16.4 16.6 17.0 2
& 29 12.5 12.9 15.1 15.9 16.4 16.6 .17.0 3
b 30 13.5 11.7 14.7 15.0 16.3 16.6 17.0
7 1 12,7 11.0 14.3 14.6 16.2 16.5 17.0
1 2 9.7 10.8 12.8 14.1 16.0 16.3 16.8 24
7 3 18.9 14.3 13.7 14.1 15,9 16.216.%
1 4 15.7 14.4 13.8 13.8 15.7 16.0 16.4
7 5 12.9 13.93 13.6 13.5 15.5 15.9 16.3
7 6 11.5 13.3 12.7 12.6 15.4 15.9 16.3
1 7T 11.% 11.8 11.9 11.8 15.2 15.8 15.2
1 £ 10.98 11.4-11.1 11.6 14.5 15.8 16.3 31
7 g 24.9 11.1 11.5 11.5 12.8 15.7 16.2
7 10 18.9 13.3 11.7 11.3 14.86 15.6 16.1
7 11 15.0 13.5% 11.8 11.3 13.% 15.4 16.0
7 12 14.0 14.0 11.9 11.0 14.6 15.2 15.7 '
7 13 13.1 12.6 11.4 10.9 13.5 15.1 15.5
7 14 12,8 12.3 11.7106.8 13.2 15.9 1%.%
7 15 9.5 10.4 10.2 1€6.1 11.9 17.3 15.1 34
T 16 21.2 18.4 15.8 11.0 12.0 14.4 15.1
7 17 15,9 16.0°15.3 10.5 12.2 14.2 14.9§
7 18 13.1 14.8 14.8 10.1 11.8 13.9 14.6
7 18 12.8 14,1 13.8 9.9 (1.8 13.7 14.%
i 20 12.0 il:6 11.5 9.8 10.1 13.3 14:.1
7T 21 9.3 1i.5 11,0 9.7 8.9.12.7 13.7 34
22 22.5 t71.2 14.8 12.4° 9.7 12.%°13.7
7 23 17.6 16.3 13.6 11.9 9.8 12.7 13.6
7 24 13.9 13.413.3 11.2 5.9 12,4 13.%
7 26 13.3 13.4 13.2 11.6 9.9 12.4 13.4 .
7 26 12.5 11.8 11.% 10.9 9.9 12.2 13.2
1 27 11.7°10.8 10.8 16.9 9.8 I1.9 12.6 .
7 28 8.6 10.8 10.9 10.8 9.7 11.7 12.4 34
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7 29 22.5 19.4 17.6 12.8 9.8 11.9 12.5

7° 30 19.2-17.1 16,0 12.1 9.9 11.8 12.7

7 31 17.6 15.8 15.2 11.7 9.9 11.6 12.6 15
8 1°25.0 23.0 21.8 17.1 12.4 12.1 13.3

8 2 19.6 19.3 19.0 15.4 1.8 11.9 13.1

8 3 17.2 17.2 16.7 14,2 11.8 11.§ 11.4

8 4 15.5 15.7 15.1 13.4 11.8 12.0 13.1

8 5 14,0 13.6 13.6 12.7 11.8 11.9 13.0

8 6 .13.6 12.2 12.3 11.7 11.2 11.3 12.9

8 7 13.5 11.5 11.6 11.6 11.6 11.8 12.8

8 8 13.0 10,9 11.0-11.0 11.5 11.7 12.6

8 9°9.3'11.1°106,7°10.9 11.4 11.8 12.5 34
§ 10 20.9 19.0 12.8 12.3 11.4 13.3 13.0

8§ 1117.2 14.4 12/5 12.0 11.3°12.1 12.5

8 12 15.9 13.4 12.3 11.8 11,3 11.8 12.3

§ 13 15,5 11.6 11,1 11.1 11.2 11.6 12.1

8 14 13.9 10.8 10.9 10.9 11.1 11.4 12.0

8 15 13.4:10:8 10.8 10.8 10.0 11.4 11.9

8 156 12.1 10:6 10,7 10.8 9.8 13.5 11,7

8 17 9.5 10.8 10.0 9.8 9.6 11.5 11.7 - 35
8 18 21.2 17.9 16.5 15.1 9.8 12.6 12.1

8 19 18.8 17.0 15,5 14.2 10.0 11.8 11.9

8§ 20°18.3 16.2 14.6 13.1 10.1 11.6 12.0

§ 21 18:0°15.5 13.7 11.9 11.1 11.5 11.7
8 22 17.7 15.5 13.2 11.3 11.4 11.5 11.8

8§ 23 17.7 15.2 13,0 11.2 11.3 11.6 12.0

8 24169 14.9 12.8 11.1 11.2 11.4 11.8

8 25 16:4 14.9°12.8 11.1 11.2 11.4 12.1

8 26 14.5 14.112.8 11.1 11.2 11.3 11.8



Table 7.2 Fluctuation in soil humidity -
3 atmLfFelJaﬂ ‘89, EPABA

_ “Depth {om) _ - .¥Water
10 20 30 40 60 86 100 applied
Month Day Soil water volume % )
6 2 After planting | _ 20
6 b After germination 1)
b 10 After geramination 20
-6 14 After germination o 20
6 16 21.2 20.8 19.8 18.6 17.5 18.2 15.9
6 17 18.3 19.6 19.6 18.6 17.5 17.4 16.1
§ 18 18.419.1°19.0 18.5 17.517.2 16.4
& 19 17.5 18.6 18.8 18.2 17.7'17.1-16.8
6 20 16.6 18.1 18.3 17.8 17.5 17.1.16.9
& 21 16.0°17.9 1%.1 17.8 17.7 17.3 17.1
6 22 15.1 17.5 17.7 17.6 17.5.17.2 17.1"
b 23 .14.56 17.06 17.3 17,2 17.4 17.2 17,0
6 24-13.5 16.86 17.0 17.1°17.2 17.2 17.0
§ 26°12.9 16,0 16.7 16.9 17.3 17.1 16.9
6 26 12.1 15.4 16.2 16.6-17.0 16.9.16.% ¢
) 27 13.2 15.0.15.8 16.3 16.9 16,9 16.9
B 28 13.8 14.8 15.5 16.1 16.7 16.8 16.4 2
6 29 14.1 14.6 15.3 15.9 16.6 16.5 16.3 3
6 30 .13.9 14.4 14.9 15.8 16.6 16.7 16.7
7 1 13.5 14.0 14.1 15.4 16.4 16.95.16.5
1 2 12.0 13.1 13,4 15.1 16.3 15.3 16.3.
7 3 10.1 12.4 12,7 14.8 16.4 16.4 16.4
7 4 9.3712.0 12.4 14.3 16.1 15.3 16.3
%t 5 8.7°'11.6 12.0 13.7 16.0 16.0 16.1 28
7 6 21.2 12.6 12.7 13.3 16.2 16.0 16.1
7 7 17.6 13.6.12.7 13.1 15.8 15.7 1&6.9
7 '8 14,9 13.3 12.0 12.6 15.6 15.6 15.9
] 9 13.5 13.0 11.6 12.2 15.6 15.8 15.7
7 10 12.2 12.2 11.7 11.6 15.5 15.5 15.6
1 1L 11,4 1104 11.6 11,1 15.3°15.5 15.56
712 -8.5 11.2 11.4 10.9 15.1 15.4 15.5 -
713 8.% 9.5 11.9 10.8 14.9 15.3 15.5 33
7 14 20.4 9.5 10.5 10.9 14.8 15.3 15.4
7 15 16.8 9.7 10.4 '10.0 14.6 15.1 15.2
7 16 14.9 9.8 10,0 10.0 14.4 14.8 15.0
7 17 13.4 9.8 10.0 9.9 14.1 14.8 15.0
7 18 12.1 9.8 10.1 9.9 13.4 14.9 15.¢
719 9.7 9.2 9.6 8.8 13.2 14.7 14.8
1 20 8.6 9.1 9.4 9.5 11.0 14.56 14.5
721 81 8.9 9.3 8.2 9.9 9.914.1 3T
1 22 20,6 9.9 9.2 9.1 9.7 9.9 14.3
7 23 16.9 9.3 9.3 9.2 9.8 10.1-14.2
=T 24 14,0 9.4 5.3 95.4 9.8 10.1 14.0
7 25 12.% 9.4 9.3 9.4 9.8 10.0 14.2
7 26 11,3 9.1 8.2 9.2 9.5 9.5 13.6
7 27 9.% 8.9 9.8 8.1 9.5 9.7 3.4
7 28 8.3 8.7 8.9 8.9 9.4 9.5 12.9 37
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