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ABSTRACT

The present study was led on the experimental site of ITGC (Technical Institute of Field Crops) station of Setif,
Algeria during the 2010/2011cropping year. The objective of this study is to evaluate the effect of irrigation on
reflectance at Red and Blue and its relationships with grain yield, chlorophyll content and senescence
parameters under irrigated and non irrigated conditions. The reflectance and senescence are measured using
the numerical image analyses (NIA) and chlorophyll content (CC) is measured by SPAD instrument. Analysis of
variance revealed that the reflectance at different wavelengths (Red and Blue) was highly significant (P < 0.001)
affected under irrigation regime treatment. In addition, the genotypic effect was shown highly significant for
the reflectance at Red and Blue under two conditions. In both conditions (irrigated and non irrigated), the
genotype effect was highly significant for grain yield and chlorophyll content. The difference between grain
yield under stressed and non-stressed conditions equal 12.42%. In this study, the stress intensity (SI) equals
14.72 %. Achieved results from calculation of drought tolerance and drought sensitive indices show that MP,
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GMP and STI, having higher values indicated stress tolerance consider that Waha, Dukem and Sooty genotypes
with yields of 64.63, 63.94 and 63.14 Qx ha™ respectively as stress tolerant genotypes. Grain yield showed a
significant and negative correlation with reflectance at Red (r = -0.70); this correlation suggest that the
decrease in the photosynthetic capacity of the canopy increase leaf reflectance at Red because the Red light is
the major radiation absorbed by chlorophyll pigments. The significant correlation between reflectance at Red
and Blue and drought resistance indices suggest the efficiency of using the reflectance at Red in screening
under drought instead of the drought resistance indices.

Keywords: Durum wheat, Leaf reflectance, Senescence, Chlorophyll content.
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Reflectance at RED Reflectance at BLUE
Genotype Irrigated Non irrigated Irrigated Non irrigated
Oued Zenati 35,27(b) 46,92(a) 31,32(a) 42,39(a)
Altar 16,82(f) 32,21(c) 16,57(d) 28,79(c)
Sooty 14,21(g) 27,52(e) 15,01(e) 29,34(bc)
Polonucum 10,21(h) 34,63(b) 8,57(h) 30,24(b)
Waha 19,25(e) 10,81(h) 16,79(d) 13,20(g)
Dukem 17,28(f) 17,6(g) 11,52(f) 18,85(f)
Mexicali 25,42(d) 26,46(e) 20,76(c) 21,64(e)
Kucuk 27,98(c) 20,47(f) 22,15(b) 11,05(h)
Hoggar 36,35(a) 29,5(d) 30,93(a) 29,41(bc)
Bousselem 9,46(i) 29,3(d) 10,03(g) 24,01(d)
Mean 21,22 27,54 18,36 24,99
Min 9,46 10,81 8,57 11,05
Max 36,35 46,92 31,32 42,39
LSD 0.05 0,697 1,096 0,705 1,004
Genotypeeffect o o o o
Irrigation effect o HE
Interaction effect o &
% Differences 19,35 26,53

Means followed by the same latter are not significantly different at p<0.05
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GY, GYn CC CCyi
Oued Zenati 57,45(b) 52,20(d) 55,48(bc) 51,48(f)
Altar 69,14(ab) 55,94 (bcd) 57,61(ab) 56,22 (cd)
Sooty 75,55(a) 63,14(abc) 61,11(a) 60,24(ab)
Polonucum 60,18(ab) 56,47 (abcd) 50,1(d) 50,96(f)
Waha 65,94(ab) 64,63(a) 58,51(ab) 58,65(abc)
Dukem 72,70(ab) 63,94(ab) 58,82(ab) 60,7(a)
Mexicali 63,44(ab) 59,64(abcd) 57,56(ab) 57,94(bcd)
Kucuk 73,53(a) 53,96(d) 57,71(ab) 58,85(abc)
Hoggar 62,36(a) 60,05(abcd) 56,15(bc) 55,37(de)
Bousselem 67,75(ab) 55,01(cd) 53,26(cd) 53,18(ef)
Mean 66,8 58,502 56,631 26,359
Min 57,45 52,2 50,1 20,96
Max 75,55 64,63 61,11 60,7
LSD 0.05 9,779 8,154 4,27 2,73
Genotypeeffect i e _— .
Irrigation effect e ns
Interaction effect ns ns
% Differences 12,42 0,49

Means followed by the same latter are not significantly different at p<0.05
I: Irrigated and NI: Non Irrigated, GY: Grain yield and CC: Chlorophyll content.
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Sa % Vsa 150s

Genotype Irrigated Nqn Irrigated Nqn Irrigated No_n
irrigated irrigated irrigated

Oued Zenati 40,24(d) 44,51 (f) 0,292(a) 0,282(a) 373,08(g) 356,78(e)
Altar 51,79(c) 58,94(bc) 0,183(d) 0,193(cd) 615,05(bc) 593,49(b)
Sooty 52,37(bc)  55,5(cde) 0,186(cd) 0,192(cd) 610,63(bc) 594,93(b)
Polonucum 43,19(d) 51,53(e) 0,187(cd) 0,185(ef) 524,58(e) 479,54(d)
Waha 51,1(c) 63,44(a) 0,173(e) 0,196(c) 640,59(a) 578,72(b)
Dukem 53,32(abc) 60,26(ab) 0,176(e) 0,192(cde)  555,44(d) 515,37(c)
Mexicali 51,31(c) 54,18(de) 0,187(c) 0,195(c) 629,94(ab) 612,43(a)
Kucuk 56,51(a) 54,12(de) 0,188(c) 0,184(f) 611,19(bc)  625,25(a)
Hoggar 55,8(ab) 57,53(bcd)  0,185(cd) 0,188(def)  604,97(c) 594,25(b)
Bousselem 56,39(a) 56,79(bcd)  0,212(b) 0,215(b) 472,63(f) 470,64(d)
Mean 51,2 55,68 0,196 0,202 563,81 542,14
Min 40,24 44,51 0,173 0,184 373,08 356,78
Max 56,51 63,44 0,292 0,282 640,59 625,25
LSD 0,05 3,98 4,12 0,004 0,006 21,37 16,23
GenotypeEffect *kdk ek *kd ks ek %k
Irrigation Effect i e i
Interaction effect *** HE E
% Differences 8,04 2,97 3,84

Means followed by the same latter are not significantly different at p<0.05.

senescence, Vsa: Average velocity of senescence and ¥ 50s:Date of mid-senescence
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L;LL\ ;L@_q-}[\ 3
HM STI GMP MP

Oued Zenati 56,008(ef) 0,671(e) 54,668(e) 54,831(e)
Altar 61,523(cd) 0,87(bcd) 62,027(bcd) 62,54(bcd)
Sooty 68,269(a) 1,065(a) 68,805(a) 69,352(a)
Polonucum 55,103(f) 0,758(de) 57,926(de) 58,333(de)
Waha 66,705(abc) 0,955(abc) 65,227(abc) 65,291 (abc)
Dukem 67,476(ab) 1,039(ab) 68,081(ab) 68,322(ab)
Mexicali 62,702(bcd) 0,849(cd) 61,477 (cd) 61,546(cd)
Kucuk 62,094(bc) 0,891(abcd) 62,915(abcd) 63,749(abcd)
Hoggar 59,392(def) 0,828(cde) 60,582 (cde) 61,208(cde)
Bousselem 60,685(de) 0,833(cde) 60,995(cd) 61,382(cd)
Mean 61,99 0,876 62,27 62,65
Min 55,10 0,671 54,66 54,83
Max 68,26 1,065 68,80 69,35
LSD 0.05 5,495 0,175 6,323 6,511

Means followed by the same latter are not significantly different at p<0.05. HM: Harmonic mean,

STI:Stress tolerance index, GMP:Geometric mean productivity and MP: Mean productivity,
G gyl O i 31 o By Y1 LB 5.3
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Radiation-use ) ifsal) 2V JManal 2l ails JWL 5 &sesdl Oliall Gb e Lolal
. (efficiency-RUE-

SWosler Yl s LeaS () Gyl o dgyall S sgl LUV S BYLe 5] g

RED | RED NI BLUE I BLUE NI
GY NI -0,70* -0,21 -0,4 -0,27
GY I -0,58 -0,38 -0,56 -0,4
HM -0,77** -0,26 -0,58 -0,29
STI -0,75* -0,38 -0,56 -0,42
GMP -0,77* -0,38 -0,59 -0,42
MP -0,76* -0,37 -0,59 -0,42
Sa%NI -0,84* -0,35 -0,67* -0,4
Sa%l -0,63 -0,08 -0,66" -0,12
VsaNI 0,66" 0,38 0,64* 0,46
Vsal 0,77** 0,41 0,69* 0,49
2 50s NI -0,63* 0,001 -0,63* -0,03
2 50s | -0,71* -0,08 -0,65* -0,13
CCNI -0,48 0,19 -0,32 0,19
CCl -0,77* -0,04 -0,66" -0,11

NI: no irrigated; I: irrigated. *Significant correlation at 0.05;** Significant correlation at 0.01.

GY: Grain yield, HM: Harmonic mean, STI: Stress tolerance index, GMP: Geometric mean
productivity, MP: Mean productivity,Sa%: Average senescence, Vsa: Average velocity of senescence,
¥ 50s: Date of mid-senescence and CC: Chlorophyll content.

o Sl Sl SN Raisill il 5 Lgms L5l Ll o 59341 0T 1y obT Ferrio et al., (2005)
B o shpodl Bmshl Job s Byl Sl SOV JoSHI o)) B b o Al aeslI Jle
Ao Jlemal BSGL ods DLV B3e g (OUb) Jod Slbse ad mo Bk 5 Bugies BL3)
Slige 8 Loge Bl dlasze Sliol Ol (3 st a1 Job ki 30l Sgall WSy
Slad) S

Sl Feall MKVl e dde g B LU Be o (gl (Sl 59wy LS
oend A5 m it (ypased) (Sxl @Bl Of ol LIV BMe gt (B3I g okl 2asYl e
b r ol delos SV a8V B g ool 201 Jsb die Bl Spal) WSV
5 sl as8) o il it o]y S e () gl 3 i) 5ppian) (o

. (Ferrioet al., 2005) <G, ;)

5 By sk Jols 88l ey Jsial) WSV Cib Jlamial 848l (5550 (sl Dk
(400nm- 254 axs Jlg s gsall WSOV Gib Lesae . (Carter and Knapp, 2001) &l
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5 a3l asgseall bwgte s ST e (Knipling, 1970) (sysased) (92l 235 e il 700nm)
SV e ke 5 Bygine DL 8D 23,00 A gl Cral gk 3l6H 5L Sl £ a0
sl Fsall SV e bV BMe ol (3 By g et sl Job e )00 S5
JSJB. () ) al At B lgie e Bl g Buginn sl g eledl Bl Job i
B LoV ol 1l s sl lage 5 Bigll Seall ASKY @ldge G oda L3V SN
Dlpdge Jlaxiol and Slaglall ods Baisiie Jial) WSOV i L 050 ke dssianty ot
AV 1 (3 ) Sl s Ll Jot ol e OV (3 Syl Seall WSSV
) & lprdl U] &35l Bl e sl G i/ 5 a ol ekt 3,8 3 G S5l
9 jasl 550 J amlsll damsht JIsbY1 L (Grant, 1987) 3,8l baw gl o) ST G55 5 (635!
(Gitelson et al,, &3l &gl o il (gl Gl Slpad Bebo S a5 il 700
okl s e e JY-RUE- ania ) Jaza) alee 3 2adl OF (1983)Fischer awl,s cadl .1994)
SRl 4%650-30 2 BLsYI sl e Jsal) (SR by a3 sl ) AoV dm, il e
s b A0 Liges ¢(Sylvester-Bradley et al., 1990) s fo a0 S I (st Lo @55l
et Bl el 3,1 (s5n e Lolb) S5all (ST ptm B0 Bl R 5 38155
w3 & S da Gbele Lz g A8l B il g g e ST e Sl A a0 M 3 i
-(Zhang et al., 2006) Sl o3 2900
L3

AR E T EEIEIEY FCHPE ST e S0 U PO Y W B2 o5 g [ VRS WP S SRR O cadl
Seal) SV Sl pai @ 3l ods Jlemzal LK o Bsly A 350 Ll clael LT CLall
el Aol Jsb tie Bpall gl SV ule gakl LSV s 8302 Brgs Jlsbl die )
il Cluol Ol 5 Sl e lb 3l G0 (1= 0709 Sled) o 39341 5 (sesl 645)
A3 dl ol LGy lall sda e o il el 3 Byl Sl ASOY) i Jleazal A5
5 (sl a50) Bl g et iagll Jib e 3l Jsadl SV ik o (sime A LLEYI OB
225 3 Bl Jeal) MY olage A ga Iedl e (r= 077 1= -0.66%) (555! o5
Sl SV e ma (gsine s LG OIS B gs il S tge L (gypasd) (Sl Dl
PSS ity o BBl At e Bhens ) el Gl OF el SV ol ¢ Byl
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