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Summary: The study aimed to measure the effect of climatic factors represented by the average
rainfall and the average annual temperature on the quantity of cereal production in Algeria during
the period 1970-2015. The study used the methodology of Johans for co-integration and the
Granger method. The results showed a long- , In addition to a one-way causal effect from the
average temperature to the quantity of grain production. The relationship was represented in the
form of a linear regression to determine the marginal effect of these variables on the product. The
climatic factors are positively correlated with the quantity of the product, but their effect remains

weak, as the grain production is explained by other external factors not included in the model.
Keywords: Grain production, climate factors, co-integration, causalty.

Dokl
o B SN Gded Aens Jlo Holl U ez G aeh ) Lol oal e A3 Ol Al e
JUE e 3 jlema V) ot Sad) Sl iVl e el 2SO 31 8y atlly padll ) Bols JE1 dnal)
el Byl SVl 1S et e ) B)s V) Bl Rl ) e 3V 8,90 el s
O Sl ) ceslyl Calong Cp) B85 Lo pog Lenosig Bl DUV ttond Bl Jolgal 8T o 5Ll Lale jmy
S 55 @ ol e deget bl s aang g By Leslsl Oy 270l 0SS @3 bl il #L
Sl o sl Jat e (BBl BT sl B By o IS e sl Lol g o B
i3 20-10 cp b 4 aomys Ao o Jaaall L 013 GbU & g5 968 BLH Byt 187 s ) ageadl 2el))
Jslbly Slaldl mzgy S 3 Cpdl ael) amld) 2l W JBY) ity Bme W e 2Ll Jolgally plocall O 220
M iV iy Al ) S
gl B ol Bly5 e gl iuslaal) Jotgall ol Lo s SN W ks Y s sy
I Vi) ke BISAY) oda s ey

¢ 3 st sl By e L]

Sl Jool2 o she of gl (S sl Ll S5 s .2

) gmat! 10 Al LUK V_AT oL 3

oA a3 I Sl 322 (3 RS gl oo o iS4

Coudl Sl b B

G A Jolall 1 s sy gl Bel) & il Sk 2l ol S ]
Cgdl asly ) haasl) il GbUL B30 3 0l Sls 2

945




Lyl Jaall g i el A A 550 shliall Cilua puad JB A 21550 ZUY) cla) ) (A gall il

U i) aidy Jpal s i) p w3 38 28T L 20,83
o) Bl lga¥ B>
(ieoSdly dehogll Ul a3l el (3 aana V) Al ) e slozeVl ane Loy by Bl )l Il Liad
LVl W plasealy A1 e ddlodl UL (8 Ogdl dorlsly 2l Jeloall Cp aslax Y1 81 s G
ekl ) e slazeVL 2015-1980 0w 58 IV il Slpaas 8 drastl Sllaally GlazaVL sdall laLY)
- aslay)

el ) o) e e 1l A1 Y gl >

MSy el Jsas 2k Lo A1 (3 (o) sLasVl iy Sl ISt e Bl (ool LY o0 o g fadl ol
ol B gl lpl me Lo saaty 53l oda 2 ikl b o e il I cogdl gl sl Js 320 3 cllas)
A 3 o) DLl e ae Lgzeile Sy

2 E g Rahll) Slpass Wikl Sllall Sleget e bl alam Vs ki)l I o 0n 1 gl Eoud)
BN duldy adlasY aaUl e Lo Lol adl dsl) s asll) Ll T e (aaSl aslasy) 3L
BLadV) AUl e m3gedl o o5 adny clgadlany Bldl SLAL atiy isedl (203 Ll b o8 3sedl
sl gt @ LVl G iy Slogd) am 8 e W) G sl sl Al

ERVURP S TN |
Agidadl a2

Sl bz Yly 2o 3

Alylld (g 1 1 —1

& s Bl Sl ol e e w3 a2 gag AL (3 el DLadl 3 35ss Bl Llgall e LU e
il dale Aagal) 3lelly Ly 2, V6 (o ELSHle s Ol utoms BUT (3 508 15U o LS el 2l Ahes ade gy
et s e 55 LS sl 2o e 55 UaaVl s ey Ronlall g alls ((3ad w5l Uiy WL
At (@ Fld bl jailasdt 1-1

1 ettt ol ey el Z5Y) e L5 Shle dey L Liny candUl pline af ol 3ae 5151 il
2950 G s M o Ol (3 Bolry cindin L B L 05T 1l gl lans 01
oo sl Q) ailne a jUaaV) SleS” oglisy (bl e Jleddl bl (3 ol (BLaS) jUasl dslge (3 plasyl pas @
Ll an/oke 400-200 jlas¥l ad 055 JI0 SdbY) Ogr @3y bV Slaise 3 2ol wnfole 1000 ey
oo 200 o jUaaV) L Ja ol )
SR a6 s s Sl esy Sl fln s A Bl e %095 o s e L) Sl W

toml J'))\:- adaslcd) )LEAY\ s B S5 J.@.EU czgﬁj\

946



Ll Joall g il sadl B A3l (alhliall Cilua gad JB & o) 3N Uy cilabad) bl A gall ailal)

ool Jeolows Y Lol danall O 1 2-1
1Yol
T el daal ko) ISl b)) 500 Cpdl 2l @ Ll Lgs ol &)l Bt )l SU sl o Byl 2l e
26 05Nyl W ael Wiy L sen (@) B a3 ol ada e Bl g aped Ll by s
.Zg_saha:é\

LaallS FU obie a6 V) 2R WL Lol ms e 55 ) Aol Lelsall oal e sb Jlg 34 doms s
dn Jly ad st S ol (3 A1 Blsally SO n 558 sl 2l STy a8 B AL s n g s
) sy 34t o o gl s 3 bt G e B (5 B e il el syl e o ol
Sdg s asblly egally 5L e asloll el ST i Cran 0LV e 5 3 Ol W o )
Jya) s 56 ol o e (T e Jolsall 0dd WSTAN il 53

il ) 3 Alzaze Bl ool Gan iy sfy LY AUy 2 A Ul sl olsl Jaud) o

SHUEY

Csod) frplons jand Lyl ot Sldazadl (1) o3y Jguend!

el 8yl ) dorys dod) 8y) ol dmyd dod) 8yl el Ay J gl
® @ Y QN
25-23 32-30 4,4-39 ool
25-20 30— 28 4,4-39 il
32 - 30 38 —36 12-10 3
22-20 30 10 851
= ykadll

Wy ¢« 2006-1997) sadd aaladl clias 3 (3L U W QL) o) cggmr bl o ot ) YT
.30- 29 P 2008 G )] drelr (1Y a.,lf@}.m Py

oF B Boys (3 5L el 05Ty L Rgte Slnys he ol Bl s ool LS Jsadl o6 Jims 5w Casliaz,
ard GbUL e g of YU Ll LS ool fuab pady dmemnddl 3L G Lo sl Job Jeolst) sad 5301 3531 0
Ao dg ola o iU AU (N Lilsall 3 13) alald gL (3 o8 b jamy alSalad) OY gl

947



Lyl Jaall g i el A A 550 shliall Cilua puad JB A 21550 ZUY) cla) ) (A gall il

o ) ol e gl Losay ol Jpat S Lenbig @ Bl ey gl GA1 Byt s -
L3 ol oF 00 b @ iy lebol e O 6 g 3 akid) o) "Zero point of growth”. (s
T et e oyl s il ol B ) caid
(maximum point of growth) : cedaa)! 8y et dxy> —

Sl Sz b ST 1134 sy iyl Lo 130 ¢yl A1 syl ol e alize V) ST (3 Ly Lad UL il
AV 38 o B T ) o] e 2oyl sde il (i) U S s 25 fey O
(optimum temperature) : Js! 8yl ot domys —

cp dagie S S BB (3 aB Al B Oy i b 13 ol el e o)) Jga2 JS O
ol o o Sl A By colaal B iy
(Accumulated temperature) :daed) 8\ 2ol dorys —

il gyl Al wlisgdl ) gl o e Lol Galify sedll WL e ligt ) Bl A Shand) sus s iy
Lo (125) aly 1 sod) Juab 3 3l sy (1960) 41 s Stz
il
oo il ol aneS” e U R A ) de iy s 2l e ool Jam e pls STab )l ilygb )1 fule
sda ot 3uad godl dmys e S G5 STl Bdae e B o i LS UL 56 e S5 W el (2,3 ke
2V 3 2l s ] bl
WG
e b s S5 Uiy Ll Ul el sbeoll s I el BY Lold) o8 Jo 1S 8T jUaeSU s daBludt S
gt S Ol of ;s S a5 304 Lebosio pllaiy Lebosion sy alaildl el 2SS 1l 2
Jeol) g5 LS G Bl ool )5 Sy (i bl o eBBY) ame e lois a0 Ladlall (3 4y OLSY)
il JUaal) e Isloze) madllST Lowstl) i B (3 2522

i A ) gl fab gay bl 390 3 UaaY) bis OF (gl 3 el AL e s Ll 28T
Jdaey 31 domy3g absio pllas) e bl e 53lizaV1 (s (3 oS @) 62V g ol o5 ST el ) ol 2
Sled! 31l b LS dmll Jogal & aell anlin 055 05 e e 100 2S5 L 3L cladly B By )
& 2l ey Lag L dsead) 55 e SULA U oL W) il bl B 3 il Jaes L)Y 2l
Bl Sl (3 Sak LS 3o 055 ULl el sie JUaad) 05T LSy e 5
Sy
Sis ol b JUas) Ladsn aylals ol plane o (3 oS A9l 3l Jsb O iUl a7 o1 s gall Jols
) el ot iy cepiall Lad 3e Jsb e (ol sl Aloe ) 6 ab) gl o g dl ol
i) S slacl 0S5 18 asla ¥ e B Y Agall Oleld) o aide Jawsl) 3 A5 Ausb s

gl s 3 JUH gn LS (i) S5 ke 3 3 I3l el 300 bl Al ) 3 el S s
(gt godl 55 Jilay 88 35Lis) Sl o LT

948



Ll Joall g il sadl B A3l (alhliall Cilua gad JB & o) 3N Uy cilabad) bl A gall ailal)

A b ogdiisny 3-1

il e B Y1 by gl eal) BB (3 185y O et By golis i Lo I 3 skl B 58

il oLl 28T (3 el b o ol sgs ) SV laes (3 302 ly Al jlasV) SleST DMl s g )

Gt @D b 3 e 600 1 aesde il Gl 3 e 200 e e dlaw gl SLeSl as . UasV) La3los e

G e Wl bt a5 e 3 Glmaly gl Bl e aas Y 8T G ¢ s il B
H 501200 01 e 900 ey e oy gLV 5o 5y el mogyill Ll

Al (b ol dndd Al CldY) (1) o3y Sl

Poles agricoles : filiere Blé dur

lall G«\ﬁ\ Al 1 Asaddl) ksl
foger

L —

Nombre de poles : - % VaI;ur &aﬁonale,
e il e filidre blé dur
R e — m_’“ew‘um
Co—H &= S
.,‘ c.al,al‘dl a3 _ L i .
— — . AIN ABID 10,9 %
§ ' 25 : RAHOUIA 7 10,6 % ,

2019/01/29 gL Ayl st e Sl L3V (6 el dnly Al I Bnadly AN Byl39 ¢ gzl

WY ks 12 ey (s 20 Lasae iy dlly assn maddl 53b 2Y a5l QW) ol (1 o3, ISC2d) o
()5 Yy G Al 2abail) L ALl by Fsgnd) (3 Leaans 1555 (ol el 25y Oladl 8 5 Ll i)
ot Ll 3 WE Gl (3 3088y Bl o e cidannd Yy o gl Adladlly (o)l 3 sy Olle ¢ Sns
G Yy L e gl oladl ¢ B dpyy @Sl ol e Y DY) el v sl Bme Jo
o A Bl Jo medll gbdl et e 2l 45 s b el Ol i (g gy RIS S ¢ alaas
A 3 sl 2y plad) Lol )l gl sl LA (3 e 16 d 2erls) Juas s 738200

949



Al Joall g il sadl A Ae 50 hlall Clua gad JB B o) 3l g Uy cilyalaidl bl gl aital)

o Bhts s VI s ¥ BT et @sg Ly Z Y1 B RedliaVl Olell e A (3 sl sl e
L 3 osd sl ole ol ey K57 20U Ll Wb &) o¥gedly 2l g lal) ey (il Sl LY
5

Pk

Codl Aog ALl il e 2 JU el (ST e o)) e Adnal) ) ga Csdl 281 g Lo oal 0
G Olie Al (3 G U ZBY) e Slgmad) 0k B)lie disg 1 SU QAL fa A5 Y Sligtes O VI BAe e
slny plding thms Sy BI04 s 12 5 11 oy S 239305 U 09 70 5 60 zY) Lovsie 95
AV amly B Al LA a5 Lagas S 2 Y e
Slel- a5 e mle G 3 Cad) Zl e aldl )l (3 LA b g o aaad olsdl
Szl sda o (s r W Sl e %0 25 41 20 Y1 Opdl e ) 2l s V) S SNl
Qg Sl Oge 00 sy 085 ) Al

pes phey P anl el Ol ol ek sl Aol Bl 0 3 e (V) Bl L
s 3.200.000 Lt 3 Lk 2w 20 slazel Jo 36 Ol a6l iaasd) i L) b e syl LY
Ll e 070 o ST e Ll ol e ol ol Bl 54 2egl) adla) e Ll 0 9043 sl b
A o Bl B leal) ol AN e bl By el el 3l Lze Y066 s ST sl adlall
el ALl e BBl OlS) LaBls cde S3gadt) ALl OB (ol A p SOlegll 65 iy Ae r o Dlaza )
oz QW oty aeg )l 2 Lld 0 Y040 p ST 1 compol G dline jilly 82l Ll e L 318
QW el e s del ) daasd) i L)

JiSa: Bas gl Ggadl ds) |3 daadal) daloll 1(2) 6 dsa

e gall
2009/2008 | 2004/2003 | 2001/2000 | 1994/1993 | 1990/1989 | 1984/1983 | 1980/1979 | 1977/1976
Sl
1.262,842 | 1.307,590 | 1.112,180 683,640 867,940 1.007,430 | 1.334,940 | 1.301,690 | —lall rad
585,733 703,010 724,230 208,960 319,880 539,380 727,310 605,480 Ol mad
1.250,762 915,440 515,690 361,080 1.095,120 993,730 944,590 740,510 L
RETR
76,582 73,960 49,700 32,650 82,080 125,270 163,320 128,800 Avoine
186 214 400 410 140 2850 1530 1640 Mais 530
)
a3 196 200 1 280 800 270 1570 sl
Sorgho
3.176,148 | 3.000,410 | 2.402,410 | 1.286,740 | 2.365,440 2.669,460 | 2.180,960 | 2.780,260 £ paaall

ONS 4ibaayl de sandll (o aldivie 1 jlaall
L ol oy 2l OVl G n 3pib 2 ) R ke I BLo| eVl e desas AT (8 2l OF e
G s Lnd 8 Laad 2Ll sdng gl 231l 2 801 on SO st it O 31 1 e o
.6L@,e\.\>~=:ﬁ~\ Sy iy fpd) SLLE pad 81 LS

950



Ll Joall g il sadl B A3l (alhliall Cilua gad JB & o) 3N Uy cilabad) bl A gall ailal)

£ 09k ok sdl ey Al e s 0ske 1.6 Ll & jlae¥) il s mzy 2009-2008 pnss i
LBl
Apdl (b gl gt ysks 4-1

G Al 25 e IS 0Ly S e gl Rk LBy s SV iyl shsll Y1 e
POV a8 ) I3 o U5 g ol M ponst (3 ST 039 JDa Y1 0L A & s iy O
S STt pogey by rls) JUH ey 3o gy Bpgea Y oY) (3 Aol e ST glly sl sl
i AW juary st (Ul s

SUE ZY) ey b 5l Ople 19.54 02 Leslgl 220 Opdl sl lowsze & (1995—1970)”%@&\ e "

o 5 Juag et Ogbe 26.80 sz 1975 e Luls L) 25y o OF s (JU o b ¥ olaidly B o
#9051y 5 (Y014-) - 19775 1976 g = 2l (s gl 14.80) 1974 ) ans %681
1979 (1978 clpadt IS dmy L ZY1 Mis pemsd el Jo s Ople 11,425 s 00le 23.13 oy
sl cued o o) el 0gle 24,19, ks 04l 16.20 ¢jlas 04l 15,38~y by e 1980,
1983z jlas 0gke 12,90 1 & st 357 Y1 2ed agin Jly o 2LVl 83U 0 V= 1999-1981
1999-1998 ge I oS 35m ¢ 1996 ais dones jlad 0gle 49 i 311 s 3 Lol L3y 3 LS
el sdn 3 5,V Lol sl Gy bl s c ((Y033) i e b Jums T e 0gle 20.20 drensy
Jgast! e 21l 3505 WSl 231 uladly Wall dwlow L2 Sl I a5l

A5y And Jakig e Ogle 32.6 Juams i o ZY1 3 oW e g5 (2009-2000) 31 e 34
—2008 S5 bl bl ol el din wmlg Osdl 2] OB dsls DU ey laal) Ll Cpdd
A eisp of 18 2011 2 a5 0gle 455 425 2010 2w e 0ge 45 ) et ¢ e 05de 61.2 & 2009
@ W 0o 35 sgam ) s e 2] 2013 3 jles 00 49,1 4] arls ¢ 2012 s s 00le 51.2
2014 s

Jis 2016 2015 sk sbadi ala oy (U Oske 33 o ] htms Ly S (3 Cgdl 215 o 3,
b Gy bl Csdd) e sl Y e o LBl 2B Logan 2 Ul Llgall (e D)W plal s Osle 40
Ssjly 3yl il am STl () gV plipl J ) Bl ) GaE agad slae V) ) egmdl) o a1
il 53jpes ol (2014 3 Yoo WL 3.54 Lty Ves U 3043 as L 2015 3 sd Gl s s
P2014 3 b ope 12,3 Jlas b 05de 13.67

951



Al Joall g il sadl A Ae 50 hlall Clua gad JB B o) 3l g Uy cilyalaidl bl gl aital)

i) Al ylt =2
eyl Sl L 1-2

Byl Lilodd) a8 Jawgze ViSy T 200l 31400 2omys Lo gze (3 e UL Aalasl) lacl) Al adis (3 Lotz
¢ 285 2015-1970 3 I3 wbs jisas” PC Bl Cgil sl a8 Size Sl 1 ezdsad @ Al Slpines” R
Jotsl de oy Cradl mgadl e sV azew Laellly RV dabitey Lol Gl DUl 3466 e SULY a2
cobbaall @ W STy sy R G LT ¢ LPC meas e T 5 PC o IS e o)le50
s Ayl il 2-2
gyl i) dlys  1-2-2

Sy Jo Gl Sagdl Jdor Ll e el e Vol WY Raedl LSl me beladl Bl (3 B3l oo LS
Joxis 20 1aby colpadl B i e eVl ) pasadl e Call Al 43 Sl LSS
L35 oUsl 3 o3y Jodd) I ey Bl ol e a2SW PP 09 ndds ADF Jg S 5ie2)l oolles )
AU sda (3 cusT G oLV alely LoV By dll 4 JUsYI LI 07 e gl e azes & el LSl 7 of
et Gadas ) JUEVL W s L Ly 2yl s lelSan el Sl QWL J 3 Jolih e Sl el
tayLana Yl Ol @5 mog QW Jatdly ol i e LSl LIS bty Ul peilagr

Ju31 ey (oW1 Bmpll e B9l B gonadly dko¥1 JuSdl 05K By gt il 1(3) o3y Jgir

ﬁ)&ﬂ\
1.114133 0.517024
(-1.949319, (-1.948313,
-8.450586*** -23.96414***
(-1.948686) (-1.948495)
0.262880 1.176152
(-1.948313, (-1.948313,
-8.862204*** -11.17434***
(-1.948495) (-1.948495)
-0.646899 -0.341115
(-1.948313) (-1.948313,
-8.952158*** -21.49182***
(-1.948495) (-1.948495,
%05 iyginn (Ssime die Adgadl SLaVI 03 5 ()
%1 05 010 apall Slgis die (3T Lo 35 pdkey A 20,3 J53 1 FFF

Eviews 9 gL sl Sl Bl eyl

952



Ll Joall g il sadl B A3l (alhliall Cilua gad JB & o) 3N Uy cilabad)

fabad) (A gl ilal)

A lil) eV s dudd g Al Al U ) s [l ol oyl s alSan LSl e OF n ST

3y Gl i) o3 Slagll e sde pSTU aed g il a JadVl )l 0S5y calolial) julas o pldsisaly #35ad)

Lt J).u,\w
el sl drys gy 4 o5y Jguond)

YWAR Lag Order Selection Criteria

Endogenous variables: LPC LT R

Exogenous variables: C

Crate: 01/28M19 Time: 1756

Sample: 1970 2015

Included observations: 42
Lag Logl LR FPE AlC HQ
0 0267654 A 00002249 0120112 0.254231 075606
1 2540546 4548746 0.000106* -0.638355* -0141878* -0.456377F
2 33.97591 14 28408 0000109 -0.617900 0250835 -0.299438
3 40 68443 1022251 0000124 -0.508782 0732410 -0.053836
4 42 85946 3.003619 0000178 -0.183784  1.429766 0. 407646

Sl 2358 i o adeg AUl pulas i o 3y oty oyl a ) clla W) dmys OF U1 Jgd) Sllans et
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None 0.413883 47.90090 29.79707 0.0002
At most 1 0.385496 24.39456 15.49471 0.0018
At most 2 0.065256 2.969233 3.841466 0.0849
olasY S e
A A Lilas i 9ok Bl ) Jlezy
None 0.413883 23.50634 21.13162 0.0227
At most 1 0.385496 21.42532 14.26460 0.0031
At most 2 0.065256 2.969233 3.841466 0.0849
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Dependent Variable: D(LPC)
Method: Least Squares (Gauss-MHNewton / Marquardt steps)
Dhate: 01/28/M19 Time: 18:10
Sample (adjusted): 1972 2015
Included observations: 44 after adjustments
CHLPC)y = C1 7 LPC(-1) - 95 7799431 364°R(-1)+ BB3 28056732 ) + {2 (
LT{-1)- 8. 96620669422"R({-1)+ 62 23204336 )+ C{4y@D{LT{-1)) + C(5)

s cM’ C&}w ﬁ.\.ﬁ.‘i @‘\:J 3-2-2

(1228 gl Céj.u é\:} o (6) (.3) Jj.\arj\

*D{R(-1))

Coefficient Std. Error t-Statistic Frob.
(1) -1.009205 0158234 -G. 377942 0.0000
C(2) 10. 77231 1.686611 G5.3286955 0.0000
Cid) -10.78513 4 297889 -2 509402 00162
C(5) -0.033486 0052893 -0.633036 0.5303
R-squared 0.531226 Mean dependent var 0.01890G69
Adjusted R-squared 0495068 3S.0D. dependentvar 0.603145
S.E. of regression 0.428162 Akaike info criterion 1.227876
Sum squared resid T.332893 Schwarz criterion 1.390075
Log likelinood -23.01326 Hannan-Cuinn criter. 1.288027

Cwurbin-VWatson stat 2034943
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Pairwise Granger Causality Tests
Crate: 0128119 Time: 1843
Sample: 1970 2015

Lags: 1

Mull Hypothesis: Cbs F-Statistic Prob.
LT does not Granger Cause LPC 45 F.11473 0.0108
LPC does not Granger Cause LT 050776 04800
R does not Granger Cause LPC 45 0.19624 0.6600
LPC does not Granger Cause R 1.875892 01781
R does not Granger Cause LT 45 1.11899 0.2962
LT does not Granger Cause R 0.30425 0.5842
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