PERFORMANCE OF BLIGHT-RESISTANT GRAM SELECTIONS
IN WILT NURSERY AND. AT SIX LOCATIONS

" ABDUL GHAFOOR KAUSAR*

. The resction of eight blight-resisiant selections of gram to wilt and
their ¥ield performance was studied in wilt rumsery at Lyallpur from
(06364 1o 1957-68. The ¥ield performance of these selections was
alwn studied at six differsnt locations in blight and wilt affecied ereas
during 1961-62.

The ingidence of wilt durjog years of trial corresponded closely
with the rainfall roceived duting the gram season. High incidencs
of wilt io 196)-64 gram scason corveaporided with a dey gram
seazon of 2.72 foches rainfail, wharezs the lowest Inddence of wilt in
1967-68 was xxaociated with @ high rainfall amounting to 7.84 inchaa.
As an average of fva ysars, the incidegce of wilt on C727 was a little

lower than the standard wneuu Pb‘.' amd C612, the diﬂ'm:ncn
belng non-significant.

The aversge yicld of CT27 for the six years of the trial 3t Lyallpur
was significantly higher than the averags yield of C613 for thess years.
The average yield of the sclections corresponded clogely with the 12in-
£all received during the gram growing sedsons; high yleld being obtained
in gear of high rainfail.

The average yicld of sslections C727 and P71 for alx locations was
sighificantly higher-than the standapd varisty G612, Some varisties
reacted in differential manner 2t certain localities during (961-62 gram
season. The highly bilight-resistant zelectivns gave significarily lower
yigld in wilt infestad localities (Gujrartwela, Roakh Utra and Lyalipur)
Aban the mandard varisty Pb?, but gave bigher or almost similar yield
ay that of Pb7 in blight affected localities {Rewalpmdi, Sargodba and
Campbellpury. However, €727 behaved comsistertly at these six
kecations,

INTRDDUCT ION

The development of high yielding varieties of gram resistant ta blight or
wilt, and to both the diseases is an urgent need of agriculture in West Pakistan,
Blight caused by Ascochyta rablei is particolarly serious in areas receiving more
than six inches rainfall during gram growing season (Sattar, 1933). On the other
hand, wilt caused by Fusarium lateritium f, cicert (Erwin, 1958) is favoured by
dry weather and is geperally serious in parts receiving less than 3.5 inches
rain during gram growing period. There are areas in West Pakistan where
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these tweo disonses co-exist (Luthra ef qf., 1943). Blight is-serions in years or
months of high rainfall and wilt is serions in years or months of low rainfall.

Since the flest report of the sources of resistance to blight (Luthra ef i,
1941), a nuriber of blight-resistant varteties of gram have been developed, Fg,
the first blight-resistant variety relgased for cultivation in blight affected areas
in 1941, proved highly susceptibla to wilt and was low yielding {Luthra et a’,,
1943). As a result of hybridization of F8 with the local gram varietiss, C12/34
and C612 were evolved, and were released for general cultivation’ in blight
affected areas in 1947 and 1952 respectively, ‘Recently, a number of high
y!elding selections which showed moderate to high resistance to blight in the
epiphytotics of 1957-33 and 1953-59 gram scasons have been reported (Kausar
and Rasheed, 1967). Ome of these selections, C727, has been approved by the
Department of Agrmt.ltur: to replace C612 for cultivation in blight affected
areas, Thus, substantial progress has been made in the development of gram
varieties resistant to blight, but varieties of gram hiphly resistent to wilt are not
yet available in’ West Pakistan.

Bedause of the importance of wilt and ifs co-existence with blight in
certain gram growing arsas in West Pakistan, information on the reaction of
hllght-res;stant selqctmns to wilt and their performance in bh,ght aﬂ??cted and
wilt infested arcas is highly desirable, The present paper summatises the
results of investigations on the reaction of blight-resistant selections reported
by Kausar and Rasheed (1967) to wilt and their yield porformanee in witt
pursery at L}falipur during 1963-64 to 1367-68 gram seasons. The yield
performance’ of these selections grown at six different localities in blight and
w:h aﬁ'ected areas during 1961-62 pram season is alse being reported.

MATERIALS AND METHODS

The reaction of blight-resistant selections to wilt and their yield perform-
ance reported in this papet were studied in quadruplicated randomised blocks
laid out in the wilt nursery, in square 42 of the West Pakistan Agricultural
University Eq.’tate L}ra]Ipur during 1963-64 to 1967-68 gram . geasons, Thp
selg;ffmns of giam inclyded in the investigation omprised ‘sight ‘hhght-r:mtant
selg;t.lgns r:pp;ted b:.' \ausar And Rasl;md (196‘?} and fwo standdrd varieties

.....

plal;ted one ;‘mt apart, ; "

* ‘Besides the matural ratnfall” at Lyallpur du:mg the years of the c;p;n
mentr (Table 1), the sclactions and varigties under investigation repeived ome-
irrigation in January. Observations on the reaction of gram selections dmed
varietled to wilt {as percentage of phants affected) and yield of grain were taken.
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TARLE |.--Rainfall at Lyallpur during 1963-64 to 19067-68
ETaM seasons

Rainfall in inches during the gram seagsons

Months
1963-64  1964-65 196566  1966-67 196768

September i 0.00 1.22 0.00 233 035
October - .08 0.0{) (.10 049 128
Movember w 0.37 0.00 0.42 .00 017
December e 0.45 0.00 0.00 310 3.10
January s 1.19 0.25 0,00 0.00 0.5t
February . 0.10 0.20 1.00 0.24 1.33
March 5 0.0 0.33 0.22 .32 0.85
April e 02 1.67 0.96 0.73 e-10

Total e AWM 6 210 1021 7.89

TABLE 2.-—Rainfull at different gram growing localitles of the
experiment dirring 1961-62

Rainfall in inches at the localitize

Months

Camp- Mian- Rawal- (Gujran- Lysll- Sar-

bellpur  wali  pindi wala pur  godha
September, 1961 ., 286 095 966 297 L35 108
October, 1961 .. 034 030 L5 022 015 0.00
November, 1961 .. 1.0 008 .53 041 007 012
December, 1961 ., 012 000 04F 09 011 000
January, 1962 .+ 050 006 075 0% 058 000
February, 1962 .. 042 020 224 095 079 097
March, 1962 .. s 05 337 —* 122 120
April, 1962 L. 030 010 121 021 O19 004

Total (September to 736 2326 2072 651 0 466 341
April)
Total (October to 450 L33 1106 36 301 233
Apil) -

*Intormetion tot avallable,
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The yield data were subjectad ta ths analyxis of vardaace for the interpretation
of results. Percentage of wilt fncidence were transformed for the analysis of
variance (Bliss, 1937). SR e

The blight-resistant selections alongwith the two standard verietiss were
also grown at Agricuitutal Farms, Campbellpur, Rawalpindi, Sargodha,
Gujranwals, Rakh Uetra and 1o wilt nursery at-Lyatpur during 198162 gram
Beason in quadtuplicated randomised blocks, The size of the experimentai
Plot, the number and length of rows and the distance between them was the
same 83 at Lyallpur in the wilt nursery mentioned above, The yield of grain
obtained at these stations and at Lyallpur were analysed for the interpretation
of results on the performance of these selections at differeat localitics, The
ralnfall received at these localities during 1961-62 gram season is given in
Tahble 2, & '

Campbellpur, Rawalpindi and Sargodha represented localities affected
by blight, whereas Rakhk Uttra, Gojranwala and Lyallpur represented wilt
infested arcas where blight and wilt eo-exist,

EXPERIMENTAL RESULTS

(1) Reactlon to Wilt

The incidence of wilt on selections and varieties of gram at Lyallpur
during 196364 to 1967-68 gram seasons is symmarised in Table 3, Teking the
average of the five years of the trial, C727 followed by Pb¥ and C612 had the
lowest Incidence of wilt, whereas 5/1A followed by CSIWF had the highest
wilt. The incidence of wilt on C727 was & little lower than on Pb7 and C612,
However, the difference ia the incidence of wilt on them were non-significant,
Scloctions C816B, CS16A, CSIWF and 5/1A which have shown high registance
to blight (Kawsar and Rasheed, 1963} were generally more sugceptible to wilt
than €727, which is moderately resistant to blight. 'The moderately blight-
resistant selections P78 and P71 and the highly blight-resistant selection CS519
were intermediate in this respect.  Selection 5/]1A had significantly higher wilt
than other selections, whereas CSIWF had sighificantly higher incidence of
wilt than other selections except CSI9. However, the difference in the
incidence of wilt on selection other than 5/1A and CSI'WF was nor-significant,

In general, the incidence of wilt was the highest in 1963-64 gram season
with an average incidence of 18.9 per cent, followed by 1964-65, 1965-66, 1967-68
and 1966-67 gram seasons, with an average incidence of 7.7, 5.8, 5.2 and 4.7
per centrespoctively.  This mote or less cortesponded with the rainfail reecived
during the gram season in the years of trial. High incidancs of wilt in 1963-64
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TaBtE ). —Tneiderice of wilt ow selections.ond varietiey of grom
: - at Lyaflpur during 1963-64 ro 1967-68 SR

Selection or Incidence of wilt (per acre) during years
196364 196465 196566 - 196667 1967682
o 10.89 640 1,59 3,79 4,64 546
Ph7 781 764 0.58 6.54 482 548
C612 17.61 7.45 1.01 1,89 481  6.55
P78 25.61 8.86 0,42 2.43 565  8.59
P71 28.51 9,55 1,59 1.46 465  4.15
£519 13,08 8.93 3.33 3.21 454  9.20%
CH16B 16.97 4.62 6.55 4.96 660  9.38*"
C316A 20.27 .17 7.13 1.37 5.85 10.10+*
CS1WF 18.67 6.53 13.79 10.20 468  10.32*
/1A 2470 9,49 20,44 8,24 607 1379 -

»Average of 4 years [1963-64, 1964-65, 1963-66, and 1967-68).
8 Averags of 1 vears [1963-54, 1954-585, and 1965-66}.
1. During 1966-67, 819, C516B, and C316A and CSIWE were replacad by
FR, 830, C727/2 and FIO respectively. o e
2, During 1967-68, 510 was used instead of CS1SB.

- TaBiE 4. —Blight-resistant gram selections in wiit nwserjr af.

Eyallpur for six yeats
Seleotion or  Yield of grain (maunds per acre) during years Avers
Variety age
1961-62 1963-64 1964-65 1965-66 1966-67 1967-68
727 8.50 2.46 3.60 1.65 1.51 7.50 427
Phy 0.1d 0.57 3.5 2.65 1.58 6.1 3oz
i) 453 048 294 0329 250 609 2.8
P78 4.12 1.30 206 0.36 1.67 436 2,43
C3HWF 2466 0.57 .97 0.00 D11% 549 242
C519 234 0409 1.4 .51 1 744 2,48
%651_2,, . 360 099 272 037 0.5l 390 - R06
BISA 3.56 a.13 0.97 015 1.82* 444 1.85
BHA - 2.27 .40 1.91 052 143 4.51 1.34
CRIEB 249 D13 1.88 0.29 0.24%  4.82%* 120
Least significant
difference at
5 per cent level 283 .13 - 227 010 - 0.50 374 0.91
] pér cent level  3.82 1,51 307 0485 0467 5.06 1.19

Yhiring 1966-67, F10, C72/2, €530 and Fé were sown in place of CSIWF,
" CSI&A, C316B, acd CSIF, : o
SWhyding 1967-68, C830 was séwn in place of C5168.
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grétn season porresponded with 1 dry gram sesson of 272 inthes Tain during
Sebtember to April, whereds, low Hicidence of 5.2 5&51{1_ 4.7 pés oent dinriag 1967-
68 #nd 1966-67 were fa grant seasoms of relatively high rainfall amounting to
7.84 and 7.11 inthes respectively. ' '

{30y Yield of Grain.

. The yield of grain of eight Blight-resistant selections for the sit years of
the trlal summarised in Table 4 classifies them in three categories with régpect
ta the yiekt of standard varicties C612. The average vield of C727 for the &ix
years was significantly higher than the average yield of C612 Tor these years.
{ha average yield of selections P71, P78, CSIWF and CS19 was higher than that
of Ch12, but was not significantly higher statistically, The average yield of
ablections CSI6A, 5/tA and CS16B were lower than thatof €612, but non-
fignificantly so statistically. '

With respect to the standard vaziety POT, except C727 the avesnge yield
of other selections for the six years was significantly lower than that of Pb7.
The.average yield of C727 for six years was higher than that of Pb7, but the
increase ‘was non-significant, C727 outyielded Pb7 in three out of six years;
but the increase in yield was significant during one year only. It may be added,
tha,'ti:i:he average yield of Ph7 for the six years was signifeantly higher than that
of the stendard variety C612. FPb7 outyielded CA12 during five out of the six
years of the trial and significantly so during three yeats. _

The yield of C127 was consistently kigher than that of C612 during six
years of the trial and significantly so during three yeass. However, the be-
haviour of - C519 apd CSIWF was inconsistent. These selections gave
higher yield than C612 particularly during i967-68, 2 year of high rainfall.
Similatly, selections CI6A, 5/1A and C530 outyiclded C612 particulatly during
1967-68, a year of high rainfall. The behaviour of P71 and P78 was more oI
fegs intermediate. These selections gave higher or about the same yield as that
of C6i2 during the six years of the trial.

The average yield of the stlections and varieties under trial varied cot-
siderably during the years of the trial. Taking average of all the selections and
varictics, significantly higher yield was obtained in 1967-68 {5.48 maunds per
acte) thaa in 1961-62 (4.37 maunds per acrs), which was also aigﬂi_ﬁcanﬂy higher
than the average yield in 1964-65 (2.21 maunds per acre). The average yield in
yezes 1963-64 (0.71 meaunds per acre} and 1965-66 (0,75 maunds per acTs) were
significantly lower then Yield in the other thres years. The average yield
of thiss stlections and variesies corresponded ¢losely with the rainfall received

duripg thi pram growing easons,
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Low yields during 1963-64 and 1965-66 were associatad with low rainfa]!
amicunting to 2.72 and 2.70 inches respectively, -High yields of 1967-68 and
196162 followed high rainfall of 7.89 and 4.66 inches reqpectively. The average
yield of these selections and varieties during 1966-67 with 7.11 inches rainfall
was significantly lower than that in 1967-68 with & roinfall of 7.89. This is due
to the fact that tains in 1967-68 were well distributed during the gram growing
Beason, whereas raing were not so distributed in 1986-67. In 1966-67 Eram
season, 2.33 inches rain was received in September, 1966 and 3.32 in March,
1967, so that only 0.73 inches rain was received during Dctuber Navmber
January and Febrpary,

There was a differential behaviour of gram selections to different gram
seasons. The gram selections highly resistant to tlight tended to do better
than €612 during years of high rainfall thap during years of low rainfali.
However, the behaviour of C727 was more or less consisient.

(i) Yield Performance of Selections at Different Localities

The yield of grain of eight blight-resistant selections and two standard
varieties grown at six locations in blipht and wilt affected areas is given in Table
5. Taking the average yield of grain at six logations, C727 and P11 gave signi.
ficantly higher yield than the standard variety C612. Pb7, P78 and C316A
gave higher yield than 0612, but the increase in yield was non-significant. Like.
wiie, CSIWF, C819 and C316B gave lower yield than €612, but the difference
in yield was non-significant. However, 5/1A pave significantly iower yield
than both the standard varetics Pb? and C612. The average vield of C727
and P71 as average of six stations was Righer than PbT, but the increass wae
nom-significant. P78, CS16A and C612 gave lower vield than Pb7, but the
difference in yield was non-significant. However, CSIWF, CS519, CS8168 wnd
Jf1A gave significantly lower yieid than Pb7.

Some varicties apparently reacted in a differeritial manner at certain
localities. Crenerally, P78, CS16A, C51WF, CS1% and CH16B gave significantly
lawer yield than PH7 in wilt infested loczlities at Gujranwala, Rakh Uttra and
Lyalipur. However, in blight affected areas at Rawalpindi, Sargedha and
Campbellpur these varieties gave higher or almost similar vield as Pb?. As a
matter of fact, P78, C727 and P71 gave significantly higher yield than Pb7 at
Campbeﬂpur Howevet, the behaviowr of C727 was more or {ess consistent.

The avetage vield of selections and varietios was the highest (1442
maunds per acre) at Sargodha, followed by Gujranwals (9,62 maunds per acte),
Rakh Uttra (7.52 maunds per acre), Campbellpar (5.89 maunds per acre),
Rawalpindi (5.14 maunds per acre), and Lyallpur {4.37 maunds per acre). The
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" Tante 5,—Yield of Gram Selectiony at Six Different Locations
fn West Pakistan

Yield of the selections in maunds per acre at
Variety Aver-
: Rawal- Sargo- Gujran- Hakh  Camp- Lyall- age
pindi dba wala Uitra bellpur * pur -

cr27 623 1654 1254 626 71T ERO 0,87

P71 653 1839 1087 1.4 760 468 985
Pb7? 215 1289 1263 1237 520 910 9.06
P78 601 i332 898 601 815 412 1M
CH16A, 344 1684 850 743 607 356  7.64
612 601 1009 1035 1713 670 60 131
CSIWF 554 1766 3596 425 447 266  £.76
819 515  152% B94 223 527 1M 6.54
CB16B 348 BBl R50 992 500 249 637
S1A 6.87 — —_ o 272 227 195
Least

signifieant

differemce at

Spercentlevel - 552 879 239 235 164 283 . 187
i-parmut lovel. 74z 1195 . 325 319 219 38 246

average yieHd of the selections and vatleties was significantly higher at Sargodha
than at Guimnwa}a which was significantly higher than at Rakh Uttra. The
average yield at Rakh Uttra was significantly higher then at Campbellpar, which
was significantly higher than st Lyallpur. However, the differences between
average yields at Campbellpur, Ralawpindi and Lyallpur were non-significant,

- DISCUSSION

The reaction of blight-resistant gram selections to wilt and their yield
performance in will nursery at Lyallpur and six locations in blight affected and
wilt infested areas has brought cut slgnificant differences in their reaction to
wilt and cheir relatlve suitability for cultivation in different gram growing areas.
The wilt nursery at Lya]lprur provided canditions favourable for wilt complex
B8 it ocours in nature dye to the organisms associated with wilt and physiclogi-
cal ‘wilt as a result of drought. The five years of the trial provided vatied
weather conditions differing in environment favouring wilt in different degrees.
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The six localities in the gram -growing arsas represested three glations in
blight affected and three stations in wilt infested areas.

The average incidence of wilt on the highly blight-resistant selections
CSIWE and 5/1A was significantly higher than the moderately blight-resistant
selections €727, P78, and P71, The selection €727 proved to be almost as
resigtant to wilt as the standard varieties Pb7 and G612 used in the experiment.
Tn tespect of yield performance in the wilt mursery, the blight-resistant
silectiond classified themselves mto three categories. - C727 gave signifieantly
higher.average yield for the six ypars of the trizl than the stardard variety Cél2.
Thehighly blight-resistant sclections C816A., C&16B and 5/iA pave lower yield
than €612, but the differsnees werg non-significani statistically. The moderately
Wight-resistant selections P71 and P78, and highly blight-resistant selections
CS1WF and C519 pave higher yi¢ld than the stancdard variety C612, which was
not hipher significantly. Except €727, the average yield of other seleations
was lower than the standard variety Pb7, e,

The yield performance of C727 in wilt nursery during difierent years of
the trtal representing different intensities-of wilt-was more or Jess conirtant.
However, the highly blight-resistant selections gave better vield during years of
high rainfall or under conditions less favourzble for the development of wilt
and more favourable for the development of blight. Similarly, C72¥ bahaved
mofe or less consistently in its yield petformance at different locationa represonits
ing blight affected afd wilt infested aress. . Howover, thehighly blightsesistant
celections CSIWE, US16A, €868, G19 and- /1A gave significantly fower
yield in wilt infested localities, but did well in blight affected localities,

Thus, it is apparent that selection 727 combines moderate Tesistange
to blight, moderate resistance to wilt, and high yield. It haa showp
adeptability for cultivation in hlight affected and blight infestod areas
during years of high intensities of wili and blight. However, the highly blight-
resistant delections CYIWF, CS16A, CS16B, CS19 and 5/1A have shown their
snitability for cultivation in blight affected areas only. The behaviour of the
moderately blight-resistant selectiqng P71 and P78 appears to be more or less

jtermediate in this respect,
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