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EQUACAO E PROGRAMA DE MICROCOMPUTADOR PARA CALCULO
‘ DO FOTOPERIODO DIARIO

Lulz J.C.B. Carvalhol

Gottfried Urben Filho1
Ariovalde Luchiari Jr,
Reinaldo Lficio Gomidel
Mancel Cesar de Sousa2

INTRODU (RO

0 fotoperiodo & um lmportante parfmetro da radiaglo solar,
pols mede o tempo de atuagfHo das faixas espectrals, variivels durante
¢ c¢ilclo anual. E aqul definido como o tempo durante o qual os seres
vivos estdo expostos & radlacgio solar direta ou difusa.

Do ponto de vista fisloldglco, o fotopericdo atua nos proces-
sos fotossintéticos e morfoldgicos das plantas e estabelece atividades
em insetos e aracnideos predadores. Do ponto de vista fisico, propicia
a distribulg8o diferencial da energla para o melo ambiente, ao longo
do ciclo anual.

No presente trabalho s8o descritos uma equa¢do e um programa
de microcomputador (Série Polimax, modelo 101 SS), para o célculo do
fotoperliodo em diferentes latitudes no Hemisfério Sul.

1
Eng°® Agr®, M.Sc.
Técnico em Programag¢#do, EMBRAPA-CPAC.



DESENVOLVIMENTO DA EQUAGAQ

0 fotoperfodo (F) & representado pelas horas do dia com bri-
lho solar (D) mals o tempo de crepisculo (C) de cada local.

F=D+2¢C (1)
0 nOmero maximo de brilho solar (D), conhecido tamhém como

comprimento do dia, & determinado através de cAlculos astrondmicos
(Duffie and Beckman, 1984, e Ometto, 1981):

Cos Z = sen @ sené + cos O cosé cos h (2)
sendo:

Z = &ngulo zenital (= 90°)

@ = latitude do local

6 = declinaglo didria do s0]

h = angulo horério

Resolvendo-se a equag¢8o (2) para o &ngulo horario (h), tem-se
que:

sen @ sensd

¢os h = - (3)
cos @ cosé

cos h = -'(tg 9 tgé) (4)

h = arc. cos -[(tg 0 tgé )] (5)

Como o sol, durante o dia, descreve dols semi-arcos idénticos
e a velocidade angular da terra & de 15 hora , pode-se afirmar que:

D= —. h (6)
15



Assim, a equagdo (5), aplicada para o temo em que ocorre o
brilho selar, resulta em (7), que & a definig¢do analitica do nlmero
midximo de horas de brilho solar ou insolagdo mixima:

2
D= — arc. cos [w(tg 0 tgé )J (7)
15

0 tempo de crepisculo (C) na equa¢8o (1) & considerado o tem-
po de creplsculo c¢ivil, importante para os processos fisiolbégicos das
plantas (Wang, 1963). Considerando que a durag¢do do creplsculo & rela-
tivamente Independente do tempo, entre as latitudes de 0 a 44 S o va-
Jor (C) pode ser considerado como a média da duragdo do creplisculo no
dla, ao 1longo do ano. Savage and Mebee (1980) ajustaram a seguinte
equagdo:

C = 43,7864 + 0,15150 + 0,013207 (8)

Dessa forma,. o fotoperiodo (F) pode ser calculado através da
equagio seguinte:

2 1
F = }— arc.cos [- (tg 0 tg 8)] + — [H3,786H + 0,15150 +
15 ‘ 60

0,0132m2] , (9)

DESENVOLVIMENTO DO PROGRAMA

0 programa foi desenvolvido em linguagem BASIC e encontra-se
listado na Tabela 1. E denominado "FOTOPER.BAS", e para sua execugfo
é necessério gue se encontre no mesmo disguete s} arqulvo
"FOTOPER.DAT", que contém os dados da declinagdo do sol para cada dia
do ano no Hemisfério Sul.



TABELA 1. LT1STAGEM DO PRCGRAMA PARA O CALCULO DO FOTOPERTODO

10 P HRN RN H KRR NN AN AR C R AR R A ML RSN L X AN NP RN E R A E RS A A LT BN

20 T« FOTOPER.BAS : Prosrama sara calcuiac o FOTOGPERIGHO DO DlA +

3 T o HORAS . MIHUTOS ¢ GEOUHGOS. »

A0 T # CHIORAFA — CPAC - LADRORAT. DE BIQLLONOMETRIA. abril de 17034

NG v H *

G TR N AKX RN AU AT S N ERE RN RN LR AN AR TN KN

70 ’

80 CLEAKR @ DEF FNPS(L.COeCHRE(2OIICHRS UL +47 Y +CHRS (4127

20 DIM DI HECA1) TP LR, 123 FOR 10 TO 11 ¢ READ O1(TE)  HE(YH) 2 MEXT 13
100 DATA 31, JAHEIRG. PHLFEVERETRD . 31 . MARLO, 30, ABRTIL 31, MAT O, 30, JUNHO

10 DATA 31, JULHD, 21 . AGOSTO, 30, BETEMDRO» 37, QUIUBRG, 3L, HOVERBRO . 31, DEZEHERG

120

130 GOTO 230 *Let+1 : LPRINT CHus${12)

140 LPRINT "EMURAFA - CPAC™: LPRINT “LABORATORIO DE BIOECOHOMETRIA “:i:LPRINT

1450 LPRINT LPRIMT “USUARTO ITUSUAs

180 LPRINT "TITULO r FOTOPERIODO B0 DIA EM HORAS MIMUTOS E SEGUNDOS (hh.mm.sn)”
170 LPRINT ~ {Temro na aual as plantas estao diretamente exrostas ‘a radiacao solur direta c/ou difusaz.
180 LPRINT zLPRINT ~L.OCh. T TLUCALs

120 LPRINT TAB(18) MIDS(LS.1,3)"  "MIDSLS, 3, 207" "HIDS (LY, 5. 20" "7 LATITUDE [
200 LIRINT TABC18) MID$S(WE, 1,27, "MIDS(HS, 4, 207" "HINS (WS, 5,207~ LONGITUDE W~
210 HETLRH

220 -

230 CLOSE * OPEN “R*, 11, “FOTOPER.DAT" .14z FICLDWI, 1 NS F$.& A5 D%, % NS X4

240 PRINT CHR$(IDIFNPS(S5, 1) SCHRS(31)

25%0 PRINT “entre LATITUDE do local em GRAUS MIN. SEG. (GGMHSS) TR IHPUT UL
240 1P LENCL$)<6 THEM PRINT CHR$(7) : GOTO 240

270 PRINT "entre LONGIT. do lacal em GRAUS KMIN. SERB. (GGMMYS) *$tINPUY 7, H8
2680 IF LEN(WS$){é THEN PRINY CHER%C(Z)  GOTO PrO : ’

290 PHRIHT "local r T TINPUT LUCALS

300 PRINT “usuario ¢ “;IINPUT USUAs

210 PRINT :PRINT FHP$C13,4) "AGUARDE EXECUCAT DE CALCUELOS ....°

320 PRINTY “rrocessando OBS. 17¢

330 LeVALMIDS (LY. 1.2)) 4 VAL{HMIDICLS,3:,211/760 + VaL{(HIDS{L$.5,2)) /3400

340 PIN=3.1415926535898028

35
34
a7
38
39
40
41
42
4%
44
45
46
47
45
4%
50
51
52
53
54

0 Litwl %P 1071480 ) :

0 X He-dTARCLH) ) & CHe{4/76008 (A3 7BEA+  1H10%L4 . 0132%L"2)

0 FOR T=1 TO 345

5] GETH4, I 2 PRINT FHPS$(14,18):]

4] CO=VAL (HIDS (DS, 3, 2))

4] IF CO <> C1 THEH L=0

a} Ll .

It AYoMIDSHC(XS,1.3) ¢ BerMIDS(XS,4.2) ¢ CEoHID®(XSE, H)

ja] IF VALAX$)(0D THEN FM=-1 ELSE ¥#M=1

[} XCH=FM # ((ABS(VAL(A%$)X34600) + VAL (BRI*H0 4+ VAL(C$) ) /346000
0 XOH={XCR/180)xPIH ’angulo transformndo de sraus r/cad,
o XA fted L N T Al ¢ XD

a] Xdte = ATHOXHIZSARO-X1UsX1H + 1)) + 1.5708

0 N2 = (XOHx1B0ON) SPIN

a M =UAL(MIDS (DS . 3. 40

s} TP(L.C0)= 133333 « X2H + Ch

8] C1+=Co .

O MHEXT 1

0 GOSUH 140

0 LPRINT "“+"STRING$(127.%=-")"+": LPRINT ! DIA | 7@

S50 FOR T=f) YO 10:LPRINT TABC1Z+1DRCIIIMIDSINSCI?.1,3)° 173 ® HEXT }
ILPRINT TAB(IRDIHIDS (NS4, 1.3)7 g

560 LPRINT “#eweomms=” STRINGH(120.7—") "4~

S70 FOR Ir1 TO 31 ' :

580 LPRINT “1"3zLFRINT USING ~ HH  "313 :LPRINT “t =3

590 FOR =1 TO 12

400 TP=YPLE, J)

610 H=IHT(TV}

&70  _ HMA=LIP-HI 60 1 MuINT(M1}

630 S1a(M1-M) %6 1 SXeS9

640 IF H=0 AND M=0 AND SX=0 THEN LPRINT ° “1 o+ GOTO 740

650 HE=MTDS CSTRSCHY L2 2 M3=HMIDS(STRS(MI.2) : S$=MIDS(STR4(BL) 2}

640 IF LENCHSY ¢ 2 THEN Hh=~D7+H4

670 IF LEN(M®) ¢ 2 THER H$m"0"+M$

680 IF LEH(SS)Y ¢ 2 THEN 580707 +5§

s91) TR SmME+", “+ME+" T +EELT "

700 LPRINT THe:

710 IF 14021 AND I(322  THEN GOTO Ya0

720 IF JC¥6 AND U<, 10 THEN GOTO 740

730 IF Ju=éd AND 1=22 YTHEM GOTO 750 ELBE GOTO 740

740 IF J=12 AND I=24 THEM GOTO 750 ELSE GOTO 740

750. FOR QE=1 Y0 40 LPRINT CHR&(8)Y3: HEXT ¢E 7 LPRINT TP$:

740 HEXT & LPRINT -t~

770 NEXT I

700 LPRINT "+ STRIMGE(IZ7, "~7)"+" 5 CHR$(AD) : GOTO 80



0 programa 1€ o arquivo de dados ("FOTOPER.DAT") e, através
da equagfo (9), calculado o fotoperlodo didrio total em horas, minutos
e segundos, para cada local desejado.

Passos na execugdo do programa

1) - Coloque o(s) disquete(s) contendo o] programa
("FOTOPER.BAS) e o arquivo de dados (FOTOPER.DAT") no
computador.

2) - Digite o comando - "MBASIC "FOTOPER.BAS" (CR)

3) - Informe a latitude do local em graus, minutos e segundos

em sels digitos (ex: 050200, para a latitude de 5 2').
4) - Informe a longitude do local da mesma maneira como no
item 3.
5) - Informe o nome do local e outras informagdes a critério
do usuario.
A saifda do programa serad uma Tabela com o fotoperiodo para
todos os dlas do ano.

FOTOPERIODO DE ALGUMAS LOCALIDADES NA REGIAO DOS CERRADOS

Nas Tabelas 2 a 8 s8o mostrados os fotoperfodos do CPAC e
de outras localidades na regifo dos Cerrados.



TABELA 2. FOTOPERTODO DIARIO AQ LONGO DO ANC PARA PLANALTINA (DF)

EMBRAPA - CPAC

LABQRATORIO DE BIQECONOMETRIA

USUARIO t CASTELO BRANCO -
TITULO v FOTORERIODO DO DIA EM HORAS MINUTOS E SEGUNDOS (hh.mm.ss)
(Temea no wisal as plantas estno dirctamente expostas ‘a radiacae solar direta e/ou difusa.)
LGCAL 3 CPAC PLANGILTINAG DF
45.35’30'f LATITURE L
G7.4273077 LONGITUDE M

o ek e e b sy g A e e e e 4 i e i L G S S e S S A A e e e S S S e Sk e Y P W4 A S S e S S S Sl EL SR T S S P AN Bl e A Y T A S S Y S A A Ay S S S Sy A e e i v ey S e e e gy A S i — O R LR e e ——— +
1 DIs JOM ! FEY ! AR 1 nBR MAL Jun JUL AGO SET QUT NQA DEZ !
o — e i e et e e o e o o T e o ) R e R4 SR e o L T R R T o S P B i e Y (4 S 8 S ] (2 b i R i et 1 o Al Rt e s o A kSt e 4 R Tk P 4 o e e e T g +
P 3043051 1303017 AZ.0Y.R9 1204257 12.17.4% 14.58.85  11.54.32 12.0B.43 -12.33.21 12.9%.40 13.24.42° 43.41.21 !
1 2 1 13.43.38 13.289.38 13.08.40 -12.42.05 12.17.03 41.98.01 11.54.46 12.09.24 2.34.13 13.00.32 13.23.25 13.41.41 1
1 K] P 13.43.02%  13.26.7%  13.07.50 12.41.13 12,1617 11.57.37 41.34.5% 1L.1D 16 12.35.00 13.01.24 13.28.07 1R.42.04 !
o4V 43,043,170 13.728.20 3.07.00 12.40.21 12.13.31 11.57.15 11.55.143 12.10.48 ‘12.35ﬂ58 13.02.16 1?.ré 4? 13.42.20 1
i b PSUANLGA IRV LET 130060100 CI2.3R029 0 120040460 11054052 11LE5.28 12011031 12.36.050 13R.03.07 134,837 ¢
[ 113,422,358 13.36 5P 13.0TLE0 12.538.37Y 12014002 110560330 1103544 T2 L1E2.150 0 TEL37.042 0 13.03.05% 13,492,534 1
' 7 ! 13.42,00 3.26.18  13.04.50 42.27.48%  42.13.47 11 %8014 1106 01 120420898 12.38.39  13.04.50 13.43.10 |
B ! 13.42.02 1;.25 3¢ 13.03.48%  12.36.53  12.12.34 11,5555 . 11.54.20  12.13.43 12.3%9.28 13.05.41  13.29.30 13.4353.24 !
1 v 1 43.417.42 13.024.54 13.02.49 12.36.02 42.11.50 11.55.38 11.546.40 12.14.28 12.40.20 13.06.32 13.30.0% 13.43.38 !
110 FAZ.41.22  12.34.11 13.01.58  12.35.110 12.11.08  11.85.23  11.57,01 12,146,011 12.41.13 43.07.22 13.30.47 13.43.91 !
[ 3,417,000 13.23.28  13.01.97  12.34.1%9  42.10.246  11.5%.08 A1.07.23 12.15.59 12:42.086 13.08.142 13.231.25 13.44.02 !
P92V 12.40.28 13.1¢.65 13.00.16 T2.33.27 12.0%.44 114.034.34 11,557,446 12716.446 12.42.5 13.09.03 13.32.02 13.44.12 |
P13 T 15,4900 14 12,2201 1&.q¢ wh 12.32.326 12.0%2.03 11.5%4.42 11,358,190 12.17.32 12.43.02 13.09.53 13.52.38  13.44.22 !
1 14 VoAZ.BYLE0 13.21.14 0 205BL33 12.31.45 12.0B.23 11.04.31 0 11.58.35  12.1B.20 12.44.48 132100420 120530140 13.44.350 !
o1yt 45.39.85 13020031 13.04.27 1230054 42.07,.43  1.04.210 41,9900 12,1907 12.43.38 13.11.38  13.33.49 13.44.37 !
1 144 1 13.3R8.5% 15.0%.46 12.34.30 2.20.03 12.07.04 11,9412 11LES.E8 0 12.21.10 2.446.31T 13.12.21 13.34.23 13 .44.43 !
L PAZLER.E2 0 130 1¢L0Y 12 GHLEE 0 1229013 1200626 1.G4.05 0 11,059,586 12.20.43 1204724 13.13.40  13.34.57  13.44048 !
t g P I3.38.04 12,1899 12,9507 12.2B.22 12.05.48 11.33.59 12.00.246 12.21.32 12.48,17 13.13.98 13.35.30 13.44.32 1
{19 1 132.37.36 13417 .28 APLGAL1E 2.2 .32 12,0501 191 . H2.584 12.C0.56 12.22.21 T2.4%.10  13.1a.47  12.36.62 13.44.99 1
[t} 1 13.37.04 [3.18.42  12.93.23 12.26.42 12.04.30 11.53.% 12.01.87 12.23.10 12.50.03 132.15.35 18.34.33 13.44.56 !
Iy P 13.34.38 158.45.90  12.832.31 12.25.32 12.03.59 11.053.47 42.01.3% 2.23.60 12.50.595 13.146.22 13.37.03 13.44.57 -1
| 22 I 13.3¢.08  13.15.07  42.31.3%Y  12.25.03 12.03.25 11.53.46 - 12.02.31 1&-L4-JD 12.51.48 13.17.10 13.37.33 13.4%.56 |
I 23 1 13.35.34 13.14.20 2.50.47 12.24.13 12.02.51  91.53.486 12.03.09% 12.25.40 12.32.41 13.17.57 13.38.02 13.44.535 !
b 24 4 13.85.01  13.13.32  12.49.55  12.23.24 2.02.18 11.83,47 12.03.40 12.26.30 2.53.34 13.18.43 13.38.30 13.44.52 |
23 1 13.34.87 13,1244 249,08 12.22.33  12.01.45%  11.9G93.50 12.04.15 12.27.21 12.54.26 13.199.2% 13.3B.57 13.44.48 !
i RE { 13.33.594 13.11.56 12.48.140 142.21.47 12.01.14 14.53.54 12.04.51 12.268.12 12.855.19 13.20.13 13.3%.23 13.44.43 !
27 b 18.33.49 13,1107 12047 .18, 12.20.39  12.00.44 41.53.99 12.05.28 12.2%9.03 12.596.11 13.21.01 13.3%.47 13.44.37 |

28 U 12.32.44 12,9018 2.46.26 A2.20.41 12.00.14 11.54.09 12.06.06 12.89.54 13.00.24 13.21.46 13.40.19 13.44.30 V.

av 1 13.32.08 12,455,344 12,1982 11.57.49  11.54.13 12.046.44 12.30.46 12.057.56 13.22.31 13.40.37 13.44.22 ¢

0 1 13.31.32 12.94.491  42.18.36 11.5%.18 11,5422 12.067.23 12.31.37 12.58.48 13.23.15 13.40.59 13.44.12 1

31 ! 12.30.94 12.43.49 11.58,51 12.08.03 12.32.2% 13.23.986 13.44.02 |}

0T



TABELA 3. FOTOPERIODO DIARIO AC LONGO DO ANO PARA PORTO NACIONAL (GO)

EMBRAPA — CPAC
LABORATORIO DE BICECONOMETRIA

UsSuARIO

TITULO FOTOPERIODO DO DIA EM HORAS MINUYTOS E SEGUNDOS (hh.mm.ss)
: (Temro no suwal as plantas estap diretamente eipostas “a radlacao solar direta e/ou difusa.)
LoCAL porto naclopal - go
‘ 10.31700° " LaTITUDE L
484370077 LONGITUDE W
e g . e e b B e T T B R R B e e e i B i e e B A A o o P i B 3 T T . R B s Ak R T R i 4 e L e Y o A A A o o A 8 A e A e e T L S Bt B B o e R B 8 R e e =¥ - R A 8 +
1 Dlﬁ ! JAN t FEY ! MAR ! ABR ! MAI { JUM ! JUL ' AGO ! SET” { ouT ! ROV ! DEZ !
i o e e e e e e e e e e e e e T e L e B e o e e e e o AL e ot S e e o 7 e e e o S b s T R e e e e b e vm e o
L | P 13.83.02  43.14.02 43,0013 12.42.35 2,285,892 12.12.60 12.10.25 12.19.4% 12.34.11 12.53.42 43.10.20 43.21.23 !
2 1 43.22.54 13,153,387 A2.5%9.41 12,4200 42.25.21 12.12.43  12.10.34 12.20.17 12.36.46 12.54.147 13.10.49 13.21.3 1
o3 1 A3.22.40 43,1301 12.89.08 M12.41.25 12.24.51 12,142,828 12.10.43  12.20.44  12.37.21 12.54.51 13.114.17 13.21.50 !
Pood 1 13,2230 1312040 12,888,039 1240051 A2.24.21  A2.12.13  12.10.52  12.21.12  12.37.546  12.5%.2868 13.11.44 13.22.02 1
Poon 13,2225 13,1218 1200801 12040016 12.33.51 0 12.011.59 0 12.11.02 0 12.27.41 12.3B.30 12,855,460 120420192 13.22.14 8
t6 8 1E,22.14 0 1311081 ﬂ&-&?.cn AR BF A2 1223021 12011045 1201113 12.22.10  12.37.05 12.56.34 13.12.3% 13.22.2% |
Vo7 D 43.82.02 130110240 246, 12.39.07 13h22u5= 12.11.32 12.114.24  12.22.3%  12.3%.40 12.57.08 13.13.0% 13.22.3% |
Peg 4302050 143100568 12 ;..Z' 12.308.33 12.22.23 12.144.20 12.11.37 12.23.0%9 12.40.145 12.57.42 13.13.32 13.22.4% |
oo 1a.ﬂ1 37 - 13.10.28 2L 12.37.546 1L.n1 94 12.11.0% 12.41.50 12.23.38B 12,4080 42,9816 43.143.57 13.22.44 1
P40 1 43.21.24  13.09.60 12085 12.37 .24 12.21.26 12.10.58 12.12.04 12.24.40 12.41.26 12.58.49 13.44.23 13.23.02
U | ! 13.21.09 13.027.31 12 12.36.50 12.20.58 1210049 42.12.18 42.24.3%9 12.42.01 12.59.23 13.14.48 13.23.10 !
a2 145020085 43.09.02 12 12.36.146 12.20.30 12.10.40 12.12.33 12.235.10 12.42.36 42.5%.56 13.1%.12 13.23.17 |
1 13 1 3.”0.3? 13.08.33 12 12,3942 12.20.03 12.10.32 12.12.49  12.25.41  12.43.141  13.00.29 13.15.37 13.23.23 1
U141 13.20.23  13.08.04 12 12.35.08 12.1%.36 12.10.24 42.13.04 12.26.12 12.43.486 13.01.02 13.16.00 13.22.268
[ BT 13.20uﬂé 13.07.34 12 12.84.34 12,1910 12.10.18  12.13.23  A2.24.44 12.44,.22  13.01.3% 13.16.23 13,23.33 |
fora ! 18019049 13,07 .04 2. Teta 33,60 12248044 121092 1213041 12,828,046 12.44.%7  13.02.08 13.146.46 13.23.37 !
P17 43019031 130046033 2.51014 0 42,033,246 12,148,110 12.10.07  12.14.00 2.27.48 12.45.32 13.02.40 13.17.08 13.23.40
P18 b 1301492213 93.04.03  42.80.40 0 12.32.83 4217053 12.140.03  12.14.19  12.28.20 12.46.07 13.03.13 13.17.30 13.23.43 1
Va9 B 530480040 13.05.382 12.850.046 12032019 12.17.29 12.09.5%9  12.14.39  12.2B.S2 12,4642 132.03.45  A32.17.51 13.23.45 ¢
20 - q3.108034 13,0901 12.47.31 42.31.46  12.17.05  12.09.57 12.14.60 12.29.25 12.47.18 13.04.17 43.18.12 13.23.446 |
o P 431814 A3.34.30 12.48.56  12.31.13 12,1647 12.09,.55 12.15.321 12.29.58 12.47.53 13.04.48 43.18.32 13.23.46 |
Poag b 430470840 13.03.5% 0 12.48.22 0 120300400 12216018 12.09.55  12.14%.43 12.30.32  12.4B8.28  13.05.20 13.18.52 13.23.44 !
boack PA43047.383  3.03.37  12.47.47  12.30.07  12.15.546  12.09.85 12.16.05 12.31.05 12.49.03 13.05.51 13.19.711 13.23.45 |
P24 b 13017011 3.02055 120470120 12.29.35 142.15.34 0 12.09.59  12.144.28  12.31.38  12.49.38 13.06.22 13.19.230 13.23.43 !
123 1 A3.14.48 13002023 12046038 12.29.02 42,1512 12.09.57 12.146.51  12.32.12 12.50.13 12.06.53 13. 19 48 13.23.40
P Es Y 13016.27 0 43.01.81 0 12.46.03 12.88B.30 0 12.14.51 12.09.60 12.17 .15 12.32.46 12.50.4B 13.07.23 13, 0% 13.23.37 1
P27 1413.146.04 13.01.19  12.45.28  12.27.98 12.14.3%  42.10.03 12.17.40 12.32.20 12.51.23 43.07.53 13. ED.L 13.23.33 !
Pag | 13.1%.40  13.000446  12.44.04  12.27.26  42.14.12  12.10.07  12.148.05 12.33.%4 12.54.11 13.08.23 13.20.38 13.23.28 |
Pas ot 4345017 12.%4.719  12.26.895 n-13.d3 12.10.12  12.18.30 12.34.28 12.52.33 13.08.53 13.20.%4 13.23.23 !
130 Y 13.14.02 12.43.404 12.246.23 2.13.34 12.10.18 12.18.56 12.35.02 12.53.08B 13.09.22 13.21.0% - 13.23.17 !
131 1 13.14.28 12:43.09 1' 13.47 . 12.19.23 12.35.37 13.09.51 13.23.10 !
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TABELA 4. FOTOPERIODO DIARIO A0 LONGO DO ANO PARA CAROLINA (MA)

EMBRAFPA = CPAC

LABORATORIO DE BIOFCONOHLTRIR

USUARTO I
TITULO t FOTOPERIODO DO DIA EM HORAS MINUTGS £ SEGUNDOS (hh.mm.ss)

(Temro no adal as rlantas estao diretamenle exrostas ‘a radiacao solar direta e/ou difusa.)
LoCAL . carolina-Ma.

07.20700"" LATITUDE L

47.28700% " LONGITUDE W
e e e e e e e e e e o e e e e S 8% B8 8 £8 Rk £ e o e et 1 o 1 T T T T T T e A i e A e b e 2k et o e e 1 o P T8 e R 8 B e R 8 % 6 S e m . e e = e e 2 e ot m e ot e i - SR S, 4
1 DIA Y ~ JAN ! FEV ! MAR ! ABR 4 Mal t JUN t JUL ! AGO 1 SET i QuT t NOV DEZ
S e o e e e e e e = e o i om o e e i 1t T 0 i L AL KA A T B Bl o e e e e T 8 T 7 P T 4 s et e e S kY e e R e ok e B e 4
Pt 1 13.10041 13.04.2 12.854.83 12.42.39 12.31.04 12.22.0% 12.20.22 12. “6 ua 1?‘a9 14 12.50.22 18.01.54 13.09.33 |
'2 1 13.10.36 13. 04.10 12.54.30 12.42.15 12.30.43 112.21.58 12.20.2% 12.27.12 12.38.38 12.50.44 13.02.12 13.0%.43 |
P31 43.10.29 13.03.52 12.54.08 12.41.31 12.30.22 12.21.47 12.20.34 12.27.31 12.3%.02 12.51.10 13.02.33 13.09.51 !
o4 ¢ 13.40.23 13.03.34 12.%3.45 12.41.27 12.30.01 1n.21[37 12.20.417 12.27.7%1 12.39.26 12.51.34 13.02.52 13.0%.40 !
P8 1 1340016 13.02.15  42.52.22 12.41.03  12.29.40 1&-21-27 12.20.48 12.23.10 12.39.50 L5157 13.03.41 13.10.08 )
! é& 1 12.10.08 13.02.57 12.52.58 12;40.3? 1? e?;zn 21,18 12.20.5% 2.28.30 12.40.14 1«J5: 21 113.02.30 131015 |
7 1 13.09.60 13.02.38 12.52. ?a 12.40.1% 12.28.5%% 12.21,09 12.21.03 1n.h8 90 12.40.38 12.%2.45 13.03.48 13.10.23 1
! 8 ! 13.0%.5%1 13.02.18 12.52.1 12.39.51 1¢.d8 3?2 12.21.00 12.21.12 12.59 11 12.41.03 12.53.08. 13.04.06 43.10.29 !
! ? 1 13.0%9.42 13.01.59 12.51. 49 M12.39.28 12.28.19 12.20-53 12.21.21 12.2%9.32 42.41.27 12.53.31 13.04.24 13'10 36
1 10 ! 13.09.33 . 13.01.39 12.%1.25 12.39.04  12.27.60 20,45 12.21.30 TE.BD.ﬂS 12.41.51 12.53.55 13.04.42 43. 10044 !
t 11 1 13:09.23 43.01.20 12.51.02 12.88.40 12.27.40 1n.:D 3% 12.31.41 30,14 AR2.42.186 12.54.18 43.04.59 13.40. A7 1
112 1.13.089.13 13.00.460 12.%50.38 12.38.16 12.27.21 12.20.32 12.21.51 1“.30 35 12,.42.40 12.54.41 13.05.146  13.40.%49 )
143t 13.00.02  12.00.3% 12.%0.4% 12.37. 12.27.02 12.20.27 12.28.02 42. 30.57  12.43.04 ,12;35 04 13.05.33. 13{10.56 !
P44 1 13.08.51  13.00.19  42.49.%51 19 3/.¢ M2.26.44 12.20.22 12.22.14 12.91.18  12.43.89 3?.%& 27 13.05.4% 13210059 1
' 1% 1 13.08.3% ¢.a?.u3 12.52.34 12.37.06 12.26.2% 1&.;0 17 12.22.246 12.31. 40 12,433,583 12.895.50  43.046.0% 13, 11.03 1
T 1s F 13.08.28 JBP.37 12.49.03 12.34.42 12.246.08 .20, 1? 12.22.38 12.32.37 12.44.18 12.56.12 13 06.21 13.49.05 1
117 1'13.08.15% '12.59-16 12.48.40 42.36.1% 12.25.50: 12.20 40 12.22.81° 12.32.24 12.44.42 A2.56.3% 13.06.38& _S_ﬂﬂ g ot
P18 4 13.08.02 12.58.85 12.4B.146 12.35.56 -12.29.33 A2.20.07  12.23.04 12.32.47 12.45.07 A2.%6.57. 13 L6051 13.14.08
119 1713.07.4% 12.98.34 12 Ai.uﬁ 12.3835.33 12.25.16 12.20.05 12.23.18 412.33.09 12.43;31_ 12.57..20 13.07.0&4 -13.141.11 H
120 .T-13.07.36 12.58.13 12.47.28 12.35.10 12.24.59° 12.20.03 12.23.33 12.33.22 13.45.55 12.57.42 13.07.2 13.41.41
129, 1 13.07.22 12,857,851 12.47.04 12.34.47 A2.24.43  42.20.02 12.23.47  12.33.53 12.446.20 12.5%B.04 13.07.34 13.11.12 |
1 e 1.13.07.08 18.57h29 12.446.40  12.34.24 M12.24:27 12.20.01  12.24.02 234,98 12.46.44 12.%3.2% 13.07.48 13.11.41 !
P23 0 13.06.83 12,8707 12.46.14° 12.34.01 0 12.24.11 12.20.01 12,2418 12.34.41 12.47.08 12.58.47 13.08.01 13.41.11 1
I 24 1 13;06.38 12.04.4%5 12.45.52 12.33.3% - 12:.23.8546 12.20.02 12.24.34 12.35.04 12.47.33 12.50.089 . 13.08.14 43,911,092 1
123 1 13,0420 12,584,093 12.45.88 - 4223230146 12023041 42.20.03  12.24.%0 12.3%.29 A2.47.57 12.%59.230 13.08.277 13.11.08 ¥
126 ! 13.06.07 12.56.01 42,45.04 42.22.54 12.23.27 12.20.05 12.2%.06 12,365,519 12.48.281 12.5%.51 13.08.3% _13.11.08 ¢
127 1 13.05.52 12.55.38 T 44 .40 12;32.32..12.23q13- 12.20.07 12.29.23 12.36.15 12.48. 46 13.00.12 43.08.5 13.11.03 !}
tR8. 1 130835 12.5%5.184  12.44.15 42.32.09 .. 12.22.5% 12.20.10 12.253.41 12.36.38 i2.50.42 13.00.33 43.09.02 13.10.5% |
2% Y 13.05.1F 12.43051 T I2.31.48 0 42,202,046 12,2013 12.25.88 1R.37.02 12.49.34 13.00.53 13.09.12 13.10.56 |
P30 ' 13.05.02 12.43.87° 12.3“.¢6-N12.;h,33'.12.20;ﬁ?_ 12.26.16  12,.37.26 12.49.88 13.01.13 13.07.23 - 13.106. 54 !
1'31 ! 13.04. 43 A2.43,03 12.22.24 0 - AR2.26.85 12.37.50 o 18.01.34 4841047 8
L 2 e s e e e o e g ...........-......_............._.__._-..__-_.._...............‘_.._...._............._...__._......__-._...........__............_......._.; ———————————————— et W e A e Bt s e e i e o o e +
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TABELA 5.

EMBRAPA - CPAC
LABORATORIO DE BIOECONOMETRIA

USUARIOD H
TITULD H
LOChAL :
.

! DIA JAN
e e +

to1 L 13.43.53
12 1 13.43.40
13 1 13.43.27
t 4 1 13.43.12
15 1 13.42.57
i & | 13.42.40
17 ) 43.432.22
I 8 1 13.42.04
19 1 3. 41044
110 1 13.41.24
E 41 ) 13.41.02
112 1 13.40.40
1 13 1 13.4D.14
!4 1 13,3982
P oAS b 43,3927
U161 132.389.01
' 17 1 43.3B.34
V18t 13.38.06
1 4%t 13.37.38
1 20 1 43.37.08
I 21 1 13.346.38
P22t 13.56.07
123 1 13.35.35
P24 ! 13.35.03
1 25 1 13.34.2%
{1 26 ! 13,33_%4
v 2 ! 13.33.21
' 2B ) 12.32.44
I 29 ! 13.32.10
1 30 13.31.33
I 31 ! 13,30.56

FQTOPERIODO DIARIOC AQO LONGO DO ANO PARA CUIABX (MT)

FOTOPERIODO DO DIA EM HORAS MINUTOS E SEGUNDOS (hh.mm.ss)
(Temro no aual as plantas estao diretamente exrostas ‘*a radlacao solar direta e/ou djifusa.)

CUIABA=MT.

15.346700"" LATITUDE

U6.06700" "

13.30.18
13.2%9.40
13.29.01
13.28.21
13.27 .41
13.27.00
13.26.19
13.825.37
13.24.55
13.24.13
13.23.30
13. ?n.4é
13.22.02
13.21.17
13.20.33
13.19 .47
13.1%.02
13.18.14
13.47.30
3.16.43
13.15.54
13.15.09
13.14.81
13.13.33
3.12.45
13,1157
13.11.08
13.10.14%

LONGITUDE

13.09.30
13.08.40
13.07 .51
13.07.01
13.06.11
13.05.21
13.04,31
13.03.40
13.02.49
13.01.58
13.01.07
13.40. 46
13,9925
12.58, 34
13.04.28
12.946 .01
155,59
T2 895 .07
12.54.15
12.53.23
12.82,. 31
12.591.3%
12.50.47
1d. 4% .55
12.42.03
12.48.1H1
12.47.18
12.46.26
12.45.34
12.44.42
2.43 .49

12.42.57
12,.42.05
12.41.13
12.40.21
1u.39 29
.38.37
1ﬁqu? 45
12.36.53
12.36.01
12.35.10
12.34.18
12.33.27
12.82.36
12.31 .45
12.30.54
12.30.03
’t"—- l,9 1
12.28.22
12.27.31
12.26 .41
12.25.52
12.25.02
12.24.13
12.23.24
12.22.35
18 21.46
2.20.58
1&-20.ﬂ0
12.1%9 .23
12.18.35

12.17.49
12.17.02
12.16.14
12-15.31
12.14.45
12.14.01

A2.13.16

12.12.33
12.14.50
12.11.07
12.10.29
'1:-..[.!-‘?"'.’03
2.0%.02
12.08.22
2. 07 . 42
12.07.03
12.06.24
12.05.47
1&.059.10
12.04.33
12.03.58
12.03.23
12.02.4
12.02.14
12.01.44
12.01.13
1c2.00.42
12.00.13
11.5%.44
11.59.16
11.58.50

11.58.24

11.57.59
11.57.36
11.57.13
11.54.52
11.56. 31
11.56.12
11.95.54
11.55.37
11.55.21
11.55.06
11.54.53
11.54.40
11.54.29
11.54.49
14.54.11
11.54.03
11.53.57
11.53.52
11.53.48
11.53.46

11.53.45

14.53.45
11.33. 46
11.53.48
11.53.52
11.93.57
11.54.04
11.54.11
41.54.20

1.54.30 -
11.54.44
11.54.57
11.55.11.
11.58.26
4185427
11 .55.460
11.56.19
11.56.38
11.546.59
11.57.21
11 .57 .44
11.58.08
11.58.34
11.58.460
11.959.27
11,.97.55
12.00.24
12.00.54
12.01.25
12.01.57
12.02.30
12.03.04
12.03.38
12.04.14
12.04.50
12.053.27
12.06.04
12.064.43
12.07.22
12.08.02

'12.08-42

12.,09.23
12.10.05
12.10.47
12.,11.30
12.12.14
12.12.58,
12.13.42

12.14.,27"

12.14.00
12.15.58
12.16.45
12.17.32
12.18.19
12.19.04
12.21.10
12.20.43
12.21.31

12.22.20
12.22.10
12.23.59
12.26.49
12.25.39
12.26.30
12.27.20
12.28.11
12.29,02
12.29.54
12.30.45
12.31.37
12.32.29

. 12.33.21

12.34.13
12.35.05
12.35.57

12.36.50 .

12.37.42
12.38.3%
12.39.28
12.40.20
12.41.13
12.42.06
12.42.59
12.43.52
12.44.45
12.45.38
12.46.31
12,47 .24

12.45.17

12.49.10
12.50.03
12.50.56
12.51.4%9
12.52.41
12.53.34
12.54.

12.53 19
12.56.12
13.00.25
12.57.57
12.58.49

13.04.51
13.05.42

13.06.32 7

13.07.23

13.08.13

13.0%.04-

13.0%.54

13.10.43

13.11.33
13.12.22
13.13.11

13.13.59

13.14.48
132.15.36
13.16.23

13.17 .11

13.17.58

13.18.44

13.19.31
13.20.17
12.21.02
13.21.47

13.24.43
13.25.26
13.26.08
13.26.50
13.27.31
13.28.12
13.28.52
13.29.32
12.30.11
13.30.4%
13.31.27
13.482.04

43.32.40 -

i3.33.16

13.33.5%

13.34.25
13.34.59

13.35.31"

13.36.04
13.36.35
13.37.05
13.37.35

3.38.04

13.38.32.

13.38.59
13.3%9.29
13.39.51

M13.406.15

13.22.32.
13.23.16
13.23,60

13.40.39
13.41.01

13.41.23
13.41.43
13.42.03
13.42.22
13.42. 40

13.42.06

13.43.12
13.43.27
13.43.40
13.43,.53

13.44.04%

13.44.14

13 .44 .24
13.44.32

13.44.3%
13,44 .45
13,4450
18.44 .54
13.44.57
13.44.58
13.44.599
12.44.58

18,4457

13, 44,54
13.44.50
13 .44 .45
13.44.329
13.44.32
13.44.24
13.44.14

13.44.04 .
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TABELA 6. FOTOPERIODO DIARIO AQ LONGO DO ANO PARA TRES LAGOAS (MG)
EMBRAPA - CPAC
LABORATORIO DE BIOECONOMETRIA

USUARIO I aeas
TITULO : FOTORERIODO DO DIA EM HORAS MINUTOS E SEGUNDOS (hh.mm.s5s)
(Temeo no 4ual as elantas estao diretamenle expostas ‘a radiacac solar direta e/ou difusa.?

LOChHL : TRES LAGOAS (MS).

20.477007 7 LATITUDE L

514270077 LONGITUDE W
+__.-..-,.____-_.____..________......--,-.........k,...--..,_......__...-_-_......_...-...~m..u..-..._..___.-_..-..__.__..........-....-.._._..._...-...—..-._._........._........'........_....-...-..._....__-___—-~--_.__..-.-__._._......~...-n--““—-.+
1 DI ! JAN ! FEV t AR ! AR L MAl ¢ JUN ! Jub 1 AGD f SET ! ouT { NOWY ! DEZ2 t

A o o e ek 5 e T A . i e Bl £ R 1 e o L e £ o e A A e o S o R = e g o om s m oo LS S 8 L L AL Sk m e — s mmes e —
1 1 14, 06054 43,4801 13.?0.01 12.43.58 12.09.43 11.43.14 11.37.855% 41.57.18 12.30.52 13.06.40 13.40.44 14.03.29 !
201 14.06.34 13LA7.2Y 434108, 12,4245 12.08.40 11.42.41 11.38.14  11.58.14  12,.32.02 13.07.51 13.41.43 14.03.57 |
Y 14046018 13046036 13.17.46 i2.41.34 12.07.37  11.42.09 11.3B.32 11.59.11  12.33.13 13.0%.01  A3.40.40 T4.04.24 )
t 14.05.58 13.45.42 13.16.38 1“ A0.23 12.06.35 11.41.38 11.3B.51 12.00.09 12.34.25 13.10.12 13.43.37 14.04.4% " |
1 14,0537 13.44.47  13.15.30 L3912 12.0%.34 11.41.08 11.39.11  12.01.07 12.35.36 13.141.22 13.44.34 14.05.14
U4 0%, 14 13043051 13.14.22  12.38.02  12.04.33  41.40.40 11.39.34 12.02.07 12.36.47 13.12.32 13.45.29 14.05.36 !
U 44,0450 13.42.5%  15.12.74  A2.846.91 12.03.32 1240014 1403958 12.03.06 12.37.5% 13,1341 13.46.24 14,0558 t
I 44.04.2% 13.41.5%B  13.12.05 12.3%.41 12.02.33 11.3%9.49 11.40.28 12.04.07 12.3%.11 7 13.14.50 13.47.18 14.06.18 t
1 o14.04.50  173.41.01 1890546 120340300 42.01.34  11.39.26 11.40.50 12.05.08 12.40.22 13.15.40 13,4811 i4.06.34 !
! 103,30 13,4003 13.0%.47 12,3320 L.UU 14 11.39.04 11.41.1% 12.07.16 12.41.34 13.17.08 13.4%9.03 14.06.53- |
1 44,.03.00  13.3%.04  13.00.38 12-32.10 11.59.38 11.38.44 11.41.4% 12.07.13 12.42.446 13.18.17 13.4%.54 14.07.0%9 !
Poda.02.30  13.28.0% 13.0?.28 L31.00 11.%8.41 11.3B.26 11.42.20 12.0B.16 12.43.98 13.19.25 13.50.45% 14.07.23 !
P 14.01.58 13.37.0% 2.0618 1?.?¢ S0 41.57.46  11LHEEB.0P  11.42.5%3  42.09.20 12.45.10 13.20.33  13.051.35  14.07.36 !
V1401025 153.36.04 1uuﬂ| 0% 12.2B.41  11.%6.50 49.37.%4 11.43.27 42.10.24 12.46.22 13.21.41 13.52.23 14.07.47 1
15 1 44,000,890 13.3%.03  13.43.10 12 .¢7.3a 44.5%.56  11.237.40 44.44.03 12.11.29 12.47.34 13.22.48 13.53.11 14.07.57 !
16 ¥ 14.00.15 13,3402 13.02.48  12.246.22  41.5%.03  11.37-28 11.44.40 12.14.17 12.4B.46 13.23.55 13.53.858 14.08.05° !
17 ¢ 43,5028 43.32.59  43.01.30  12.2%5.14 0 11.54.11 11,37.18 0 110485019 12.13.40  12.49.58  13.25.1 13.94.44 14.08.12 !
1 13.5¢ UD 13.31.57 0 13.00.20 L2405 41.53.19  11.37.09  11.45.59  42.14.46  42.51.10 13.26.08 13.355.29 14.08.17
1 1
E i
3 ]
] !
] 1
{ ]
| 1
t 1
' ]
L} 1
I 1
§ ]
1
+

DN WS WR

12
13
14

12
2

12
13-Jb.n1 13.30.54  42.59.17 ‘r-uh-J/ 11.52.29 11.37.03 11.46.40 12.15.53 12.52.22 13.27.13 13.96.12 14.63.21
13.57.491 13,2850 S2.HBB.07 AR 24048 11051039 11.36.57 11047 .22 12.17.00 2.53.34 132.28.17 13.596.85 14.08.23
13.56.00 13,2644 12 .16 Bh O 12.20.41 11.50.5%1  11.36.34 11.4B.06 12.18.08 1&.54.46 13.29.24 13.57.37  14.08.24
13.54.97  A3.27.42 42.95.45 12.19.33  11.50.03 11.24.82 14.48.51 A2.49.146  2.85.58  13.30.28 13.058.17  14.08.2
13.55.34  13.26.37 1_.J4.34 12.48.26 11.49.17 41.36.52 11.49.37 12.20.24 12.57.10 13.31.32 13.5B.%7 14.08.21
49.54.50  13.2%.32  12.53.23 42,1719 41.48.32 0 11.36.54  11.50.24  12.21.33  12.98.21 13.32.346 13.359.35 14.08.17
13.04.03 44.:6.86 12.02.12 1n-|6 13 11.47.48 11.36.58 11.51.12  12.22.42 12.5%.33 13.33.39 14.00.12 14.08.12 !
19.51.01%  12.15.07 11.47.03 11.37.03 11.52.01 12.23.51 13.00.4% 13.34.41 14.00.48 14.08.05

21

28

23
24
23

26 13.53.18 13

27 13,5031 43.22.94  A2.4%.50  12.14.01  14.46.23  11.37.10  11.52.%2 12.85.00 43.04.56 13.33.43 14.01.23 14.07.057.
28 48,5943 13.21.08  2.48.39 42,122,546  114.45.42  11.37.18  11.53.43% 0 12.26.10  13.07.3%7  13.36.45 14.01.56 14.07.47
22 13.50.54 12.47.28  12.11.51  11.45.04 11.37.29 11.54.3% 12.27.20 13.04.18 13.37.446 14.02.28 14.07.36
308 13.50.04 A9 44.17 12.490.47 14.44.26 11.37.41 11.55.29 12.28.30 13.0%5.29 13.38.46 14.02.5% 14.07.23

M 3049018 12.4%.06 11.43.50 11.56.23 12.29.41 13.39.45 14.07.09

1
1
1
|
1
]
1
1
4
]
1
{
!
]
3
1
!
to1g
1
t
+
\
L]
!
1
|
1]
t
i
i
t
4
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TABELA 7. FOTOPERIODO PIARIO AQ LONGO DO ANO PARA TERESINR

EMERAPA - CPAL
LABORATORIO DE BIOECOMOMETRIA

USUARIQ P oaresea-

TITULO t

LtocaL = TERESINA (PL).
05.05700" " LATITUDE L
AZ2.497007 7 LOMGITUDE M

et 4 Rt it i e e o e i s ) 4 2 SR e o o S e

1 DIia JAN ! FEV ! MAR !

[ S

-+

! b o43.02.144  12.57.56 12.%1.19
! Po13.02.10  12.57.43  12.51.03
! P 13.00.06  12.57.31 12.50.47
1 U43.02.01  12.57.18  12.50.31
! A3 084 ARLS7.06 12,5015
1 1T A3.01.51  12.56.53  12.45.89
1 f 13.01.45 1L¢Jﬁ~ﬁg 12.4% .43
1 13,0139 12.56. 10,4727
' C43.00.33 12,56, 13 12,49 .41
t 1 12.01.27  12.55.5% 12,048,595
! 1 13.01.20 12.55.46 12.48.39
VoAb o 12.0.13  12.55.32  12.48.22
112 1 42.01.08  12.55.18 1L.4s 06
94 ! 43.00.58 12.55.04  I2.47.50
V15 VA3 0.5 1254000 1#.49 43
U441 43,0041 A2.54.3% 12,4717
! 1 93.00.33 |9.da 24 42.47.00
' t 13.00.24 .ua.na 12 46.44
| ] )/.6

! ! 14u45.11
1 t it

] ]
¥ [}
1 1
] [|
1 1
I 13
] ]
] 13
1 1

1 L

183
19
=t}
21

22

13.00.1%
153.00.04

12.59.5 I?.L 82 12248004
12.59.46 12.53.06 12.45.38B
12.59.346  12.52.51  12.45.21
12.09.24  12.52.346 12.45.04
12.59.15  12.52.21 12.44.48
1259085 42.52.08  12.44.31
12.58.5%4  2.51.50 12.44.13
i2.58.42  12.51.34 12.43.%98
12.58.31 12,4341
12.58.19 12.43.25
12.56.08 12.43.08

ABR

12.42.51
12.42.3%
12.42.18
12.42.02
12.41.45
12.41.28
12.41.12
12.40.55
1. 40,3Y
1. 40.22
12.40.86
12.3%.50
12.39.33
12.2%.147
12.3%.01
12.38.45
12.38.29
12.38.13
12.37.57
12.37 .41
18.37 .25
12.37.89
12.346.53
12.36.38
12.36.22
12.35.07
12.345.51
12.3%.36
12.35.21
12.35.06

MAI

12.34.51
12.34.36
12.34.22
12.54.07
12,33.53
12,33,
49.¢4'v
12.33.11
12.32.57
12.30.43
12.32.30
12.32.17
12.32.04
2.31.54
12.31.20
12.81.26
12.31.14
12.31.02
42.30.50
12.30.39
12.30.27
12.30.14
12.30.06
12.29.55
1R.29.45
1 L29.35
LER.RG
1n,h? 16
12.39.07
12.28.58
12.28.50

(PI)

JUN

12.28.41
12.28.34
12.28.26
12.28.1%2
12.28.12
'1:..::8.0('.(‘
12.27 .60
12.27.74
1227 .49
12.27 .43
1” ?7 39
87 .55
n.L/ 31
12.27 .27
a2 L4
12.27.21
12.27 .19
i2.27 .17
12.27 .15
12.27 .14
12.27 .13
12.27.13
12.27 .13
12.27 .13
12.27 .14
12.27 .15
12.87 .17
12.27 .19
12.27.21
120287 .24

FOTOFPERIODO DO DIA £M HORAS MINUTOS E SEGUNDOS (hh. mm.JQJ
(Tempe no sual as plantas eslao diretamente exrostas

12.27.27
12.27.32
12.27 .36
12.27.40
12.27 .45
12.27 .50
12.827 .56
12.28.02
12.28.18
12.28.13
12.28.22
12.28. 29
12.28. 37
12.28.44
12.28.53
12.29.01
12.29.10
12.29.20
1u.29-_?
L2F.39
1:..:~49
12.29.599
12.30.10
12.30.21
12.30.32
12.30.44
12.30.56
2.31.07
12.31.
12.31.32
12.31.45

12.32.24
12.32.37
12.32.51
12.32.05
12_33.1%9
12.33.33
2.33.47
2.34.17
2.34.16
2.34.31
2.340. 44
2.35.01
2.35.16
12.35.595
12,3544
12.34.02
12.34.18
12.34.33
12.36.4%
1&.37 05
12.37.21
12.37.37
12.37.53
12.38.0%
12.38.26
12.38.42
12.38.58
12.5%9.15
12.37.31

12.3%.48
12.40.04
12.40.21
12.40.38
12.40.54
12.41.11
12.41.28
12.41.45
12 42,00
12.43.18
12.42.35
12.42.52
12.43.09
12.43.26
12.43.43
12.43.5%
12.44.164
12.44.33
12.44.50
12.45.07
12.45.24
12.45.41
12.45.57
12,4614
12.44.31
12.446.40
12.47 .05
12.48.25
12.47.308
12.47.55

‘a radiacao solar direta e/ou dlfusa.?

e

ouT NOQV LEZ t
+
2.48.11 12.54.07 13.01.26 !
12.48.28 12.546.23 13.01.33 !
12.4B.44 12.5%46.36 12.01.3% !
12.4%.01 12.%6.4% 13.01.45 !
124947 12.57.03 13.01.51 !
12.49.33 12.57.15 132.01.546 !
42.49.50 12.57.28 43.02.01 !
12.50.04 125741 43.02.0% !
12.50.22 12.57.5%3 12.02.10 !
12.50.38 12.58.085 13.02.14 !
12.50.54 12.58.17 13.02.17 !
12.%1.10 12.858.2% 13.02.21 !
12.91.246 12.358.41 13.02.254 !
12.5%1.42 12.58.%92 13.02.26 !
12.91.58 12.5%9.03 13.02.20 !
12.52.43 12.5%9.14  13.02.30 !
12.%2.29 12.59.25 13.02.32 !
12.52.44 12.59.35 18.02.33 !
12.52.60 12.59.45 13.02.34 !
12,8315 12.59.5%  13.02.35 !
12.353.30 13.00.0% 13.02.3% !
ﬂ2.53,45 13.00.14 13.02.3% !
12.54.00 43.00.23 13.02.34 !
12.54.15 13.00.32 13.02.33 !
12.54.30 13.00.41 13.02.32 !
12.54.44  13.00.49 13.02.380 !
12.54.5% 13.00.57 13.02.28 |
12.5%.13 13.01.05 13.02.26 !
42.55.27 13.01.12 13.02.24
12.55.41 13.01.19 13.02.21 !
2.55.55 13.02.197 !
- — —— o — . W41 A LS R T PP e e e +

R



TABELA 8. FOTOPERFODO DIARIO A0 LONGO DO ANO PARA BARRA DO CORDA (MA)

EMBRAPA -~ CPAC
LABORATORIO DE BIOECONOMETRIA

USUARIO |
TITULO t FOTOPERIODO DO DIA EHM HORAS MINUTOS E SEGUNDOS (hh.mm.ss)

{Temro no aual as plantas estao diretanente exrostas “a radiacao solar direta e/ou difusal)
LoctaL 1 BARRA DO CORDA (MA).

03.307007" LATITUDE L
A5.167007 7 LONGITUDE W

e S ek m it 150 R e om0 S 2 A k8 2 o T A, 2 % 2 A T A . L .t o T e el 2 e 8 1 =S e om e o mmesmna e +
I DIa JAN ! FEY t MAR ! ABR ! MAL t JUN 1 JUL t nEo ! SET H ouT ! NOV !
o ——— b e e o 4 o 4 450 1 T 7t £ S e . e 8 2 T £ 8 i S i ot ek i Ltk £ T e o T 0 R o i e e b R e T e e St n e R *
T4 e A3.03.047 12 U9 0 JEALHD R4 12034009 2. ’!.?9 12.26.08 42.31.01  12.39.30 12.48.35% 42.%7.12 !
P2 b ining. a2 12.898.04 12.hi«‘1 12,042,371 12.33.53  12.27.20 Ad.d6.13 12 .J!"1S 12.39.48 12.48.03 1?.a7.2! 13,083,003 !
tod L 13.03038 2.8 40 T2L08t.24 12048013 18.33.3Y 1:.: e 12.26.18 12031089 12040006 12047011 2,057 041 13020V 8
Vo4 43.03.83 12.58.2Y 12.51.06 12.41.85 12.33.21 12.27.04 12.286.22 9.31 A4 A2.40.24 12.49.28 12.5Y.94 13,0304

P8 8 1300328 120018098 - 54 49 12.41.37  12.33.06 12.26.57 12.26.28 12.31.87  A2.40.42 112.49.46 12.50.190 13.03.22 !
AT OO B Y e S B B O ) B T 12.41.9% 12,3250 12.24.50 12,2433 12.32.13  12.400460  42.50.04 12,5824 15.03.27
U7 03 1Ee 1205748 II.bUh 12.41.01 4?,??,35 12.26.43 42.246.5% 12,228,229 12051018 12.50.21 12.58.88 1500838 !
g ot 13,010 fn-d/u31 1?.4?“&? 1204043 .32.20 1&.:&.3/ 1202646 A2.92.4%  12.41.34  12.30.3% 12.53.51 13.03.36 1
r % 4 13.03.03 112.57 .16 l LARLAD A2.410.20 12-32.05 2246.31  12.26.52  12.32.5% 12,411,054 12.50.57  12.5%.08  13.03.43 |
t 40 1 A20N2.56 12,57 .02 ! 4%.22 12.40.07  12.31.591 1:.:6. 26 12.26.%9  12.33.31 12.42.13 12,5114 12.0%.168  13.03.47 !
fo4l P 43.02.48 1200404 2.49.U0% 12.39.50 42.31.34 12.26.21 12.27.07 12.33.31 12.42.31 12.51.31 12.59.31 13.03.91 !
A2 1 18,020,647 A2.56.32  AR.4B.47  12.39.32  12.31.22 12.26.16 12.27.15 12.33.47 12.42.4% 12.51.49 12.59.44 13.03.54 !
113 ! 13.02.33  12.56.17 13.4U..9 12.3%.14  12.31. 08 12.26.112  12.27.23 12.34.03 12.43.07 12.652.06 A12.57.%6 13.03.548 !
V14 10 43 02024 12,5600 12048001 12.38.57 12,300 12.24.00 12.27.32 12.34.19 12.43.246 12.52.23 13.00.08 13.04.00 !
U451 13.02.016  12.895%.46 12500114 13.33.39 g.oo 40 12.24.05 12.27.41 12.34.35 12.43.44 12.92.40 13.00.20 43.04.03 !
16 1 13.02.07  12.85.30 12.47.36 ?3.22 1 0.27 12.26.02 12.27.50 42.35.18 12.44.02 42.52.57 13.00.32 43.04.05 !
[ I B TR P57 S D B S (P S S 13 1202559 12,27 .40 12.35.09 12.44.21 12,5314 13.00044 0 1300407 !
VIG  13.06 .48 12054049 2L04aY . 00 12.30.01 225057 12.28.10 12.35.25  12.44.3% 0 12.53.31 13,0005 13,0408 ]
119 1 13.01.38 12,5443 1246048 1E.37.29 1? 29.48 12.25.55 12.28.20 12.35.42 12.44.57 12.53.47 43.01.06 13.04.09 !
PRO 13,0128 42.54.87 A2.46.24  12.37.12 2.29.35 12.25:54 12.28.31 12.35.59% 12.45.15 12.954.04 13.01.17 13.04.09 !
b2t V13,0118 12084011 12044607 12,3655 12.2?,23 12.25.53 12.28.42 12.36.16 12.45.34 12.54.20 13.01.27 13.04.10 !
P22 b 43.01.07  A2.83.54  12.45.49  12.36.38  12.2%.11 12.;5 53 42.28.53 12.346.34 12.45.52 12.%4.36 13.01.37 13.04.09 !
123 1 13.00.56 42.52.38 12.45%.31 47.36.21 12.28.40 12.25.53 12.29.05 12.34.81 12,446,110 12.54.33 13.01.47 13.04.09 !
124 1V 43.00.45% 42.93.21 1204513 12.36.04 1“.28.40 12.2%9.53  12.29.16 12.37.08 12.46.28  12.533.09 13.01.57 13.04.08 !
125 1 42.00.33  12.53.0% 12.449.559  12.35.47 2.28.37 12.85.%4 12.29.29 12.37.26 12.44.446 12.55.25% 13.02.06 13.04.07 |
26 Y 13, Ug..z 12.52.410 12.44.37  12.35.30 1-.28 26 12.25.55% 12.29.41 12.37.43 112.47.05 12.55.40 43.02.15 13.04.05 !
V27 P 3.00,1 12,5231 12.44.1%  12.35.14 42.28.16 12.25.87 12.29.%4 12.38.01 12.47.23 12.05.56 13.02.24 13.04.00 !
I 28 ! 12.59.ﬁ8 12.52.15  192.44.01 12.34.57 12.28.06 12.25.%5% 12.30.07 12.38.18 12.48.50 12.56.12 13.02.32 13.04.00 !
V2% 1 12.589.46 12.43.43 12.34.4% 12.27.56 12.26.02 12.30.20 12.38.34 12.47.5%9 12.56.27 13.02.40 13.03.58 !
Y300 F 42,5733 A12.43.85 12.34.25 A2.27.47 A2.246.05 12.30.33 12.3B.54 12.48.47 2.856.42 13.02.48 13.02.54

131 1209020 12.43.07 12.27.37 12.30.47 12.39.12 &-Jé 57 . 13.03.51 1
+.-.....-._-_._—-—_u- —— e M e P T A R B B e e e iy ey el e R T P S S e S AP Aoy Y e e e i e B e e e i e AR AN R S A FE R EA R AR e e e i s e o ) e B A AR R R AN B ik B R S I E e SR S A g e R4 s S e o
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