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Abstract

Organic amendments of soil help in proper aeration, rising of temperature and water holding capacity which
results in better uptake of nutrients with root system gets extensive establishment. In this study, effects of soil
amendment with oil seed cakes including mustard (Brassica campestris L.), cotton (Gossypium hirsutum L.), almond
(Prunus amygdalus L.) and black seed (Nigella sativa L.) cakes @ 0.1 and 1% w/w and priming of seeds with Acacia
nilotica (L.) Willd. ex Delile and Sapindus mukorossi (L.) leaves extracts and microbial antagonists (Trichoderma
harzianum and Rhizobium melilotii) was observed on the growth of plants and in the suppression of root infecting
fungi. The results obtained showed that combined effect of bio-priming of seeds with T. harzianum spore suspension
and amendment of soil with mustard cake @ 1% was found to be most effective for the growth of leguminous and
non-leguminous crop plants (peanut, chickpea, okra and sunflower) and for the reduction of root infecting fungi like
Macrophomina phaseolina, Fusarium spp followed by R. meliloti primed seeds in combination with cotton, almond
and black seed cakes amendment respectively as compared to control (non treated seeds and soil).

Key words: Seed priming, Oil seed cakes, Root infecting fungi, Leguminous and non-leguminous crops.

Introduction

Soil borne diseases cause heavy losses to most
agricultural crops. Repeated planting of a crop in the
same piece of land results in a high inoculums build
up, which forces the farmers either to change the crop
or the land. Thus, the search for new, effective,
inexpensive and non hazardous methods for the control
of soil borne diseases is a continuous one. Organic soil
amendments are generally used for management and
improving crops, increasing agricultural productivity
and reducing soil borne diseases (Stone et al., 2003).
Beside a wide variety of organic matters that have been
tested as organic amendments for the management of
plant pathogens are oil seed cakes which reduced the
population of soil borne pathogens (Sharma et al.,
1995). Oil seed cakes are actually the by-products
which obtained after oil extraction from the various
seeds. These cakes have been used for feed preparation
as they are rich in proteins, vitamins, antioxidants,
minerals, fibers (Sunil et al.,, 2015). The soil
amendments with oil cakes, saw dust, dead organic
crop residue and green matter offer good management
of the diseases caused by M. phaseolina (Radha, 1956;
Raghuchandar et al., 1998). Combined treatment with
neemcake and straw mulch and seed treatment with
Trichoderma viride gave higher grain yield as against
untreated control (Desai et al., 1997). Dwivedi and
Chaube (1985) tested Azadarichta indica oil cake and
found that it reduced recoverable propagules of
Macrophomina phaseolina. The colonies decreased
with increasing doses of oil cakes and duration of
incubation.

Biopriming treatment is potentially prominent to
induce profound changes in plant characteristics and to
encourage more uniform seed germination and plants

growth and also biologically protects the seeds from
disesed producing organisms by using beneficial
organisms (Reddy, 2013). Priming of leguminous non
leguminous seeds using Acacia nilotica and Sapindus
nukorossi resulted in reduction of root rot fungi and
inproves yield of crops (Rafi et al., 2015). The present
report gives an account on combined effect of oil cakes
and seed priming with plant extracts and microbial
antagonists in the control of root rot fungi and growth
of plants.

Materials and Methods

Collection of material: Mustard (Brassica campestris
L.), cotton (Gossypium hirsutum L.), almond (Prunus
amygdalus L.) and black seed (Nigella sativa L.) cakes
were purchased from local markets of Karachi, dried
separately and ground in an electric grinder. Similarly,
plant parts of A. nilotica and S. mukorossi were
collected from University of Karachi campus, dried
separately and ground in an electric grinder. Cultures
of Rhizobium meliloti (Rm-5) and Trichoderma
harzianum (Th-6) were obtained from the Karachi
University Culture Collection (KUCC).

Extract preparation and spore/cell suspension:
Aqueous leaves extracts of A. nilotica and Sapindus
mukorossi plants were prepared by soaking the powder
separately for whole night in distilled water (10 g
powder and 90 mL distilled water). After which the
suspension was filtered through Whatman’s filter paper
in order to get aqueous extracts for seed priming.
Similarly, spore/cell suspensions of T. harzianum and
R. melilotii were made in sterilized distilled water for
priming of seeds.



HIRA RAFI ET AL,

1306

PAdS YOB| — "SE] PUCIE — DYED W IUOTIOD — ANED ") IPURISILL — dNED [N UG WRIGOZRY — WY WRUDIZADY DULIPOYINL ]

= 7] NSSOdoyA SHPUIdDS — e IO D0 — WY

el L1 e 80 6°¢ €00 19°0 o OS]
L'€59°9¢ LCFO9E LeF99g COFO 000001 00° 05071 SO0F0'9T 0070560 (1) e §gf % vosuadsns 193 1wy
LeFger 017F0€ LeFeel 00" 1+01 OO OF001 00 0F0° | TOFIEL O00F60 (951°) ayea §¢ ¥ uo! uadsns [P Y
LEFEEs L'SFO9r 00°0F01 0r'1v6 000F001 000701 00°0F0° 9T SO0F80 0 1) e W 2 uatsuadsns 190wy
000708 LeFeee L'eF99] STl 0007001 SO0F60 I'076°ST SONFR0 (2517) e’ 7 2y uotsuadsns 122 w7y
L'S§F9'9% L'EFo9¢ 00°0F01 0007001 000701 SO0T69T 00707670 TOFHETT (op1)2yed ) 73 uotsuadsns 22wy
L'SF9'9F 00°0+0T COFO 0007001 00° 05071 00°0+9T 00705670 1'0+0°TT (o417) ea ") 3 voisuadsns 123 w
LSFEER LEFECEE COFL 000001 SO0F0°] COFERT SO0F0° 00°050°€T (o5 1) ey  uotsuadsns |1pa w -y
Lerorge 00°0+0% 00 0F1 00°0F001 007 0F0° | SOFEeL SO0FA0 SOOF0TL (0 17) ayea |y 2 uo uadsns [ ey
L'SFEES L'SFEEE 00°0F01 000F001 000701 000F0'8T 0070760 SO0F0TT 2510 2ED §g W uotsuadsns asods i p
L'SF9'9F L'EF99¢ ST 0007001 SO0F6°0 9OFLST 0070760 SOFYIT 25 17) 24e2 g1 ¥ voisuadsns azods i
000708 LEr99¢ SOOI 0007001 0007071 TOFL8T 00076'0 00°070°TT (o4 1)qea "y 29 uotsuadsns aaods ¢ oy
L'§FEes 0170€ S0%6 00°0F001 00°0F0°| SO0F08T 00°0F6°0 0591 (9% 17) 2 "y 2 uoisuadsns atods i 1
L'€F9'0F LEFEEE 00°0F01 00°0F001 000701 COFEHT 00°0F6°0 FOFTET %1) e 7)) % uotsuadsns atods i 7
0150t L'SFEEr 00°0F0€ 00°0%6 0007001 00°0°F0°| COFLST 00°076°0 TOFITT (g 1) aed "D 3 uotsuadsns axods 1 o f
L'SFEES L'EF99¢ LS99 COFO 0007001 000701 COFYIE NIETY] ISORCNYH 2%1) ED W W uotsuadsns aods i
00°0709 00°070€ 000701 COF01 0007001 00°070°1 00°070°6T 000760 0007+ 2%17) a2y uotsuddsns asods i
INSTTTS 0170€ LEF99] 00078 0007001 0005071 COTERT 00707670 COTETT (20 1) 24L2 S W 1PRIND SAALA] g
L€ gt 017F0€ L'e+99g 00°0FL 00°0F001 007 0F0° | 000+ 06 O00F60 [ s 217} YED SE W IIRNND SR MG

0150t 017F0€ LEFG9] $0F8 00°0F001 000701 107067 000760 1T'0FITT (95 1) B2 Y 39 19RND SdARD] tf

LSFEES L'EFO97 00°0F01 COFL 0007001 000701 SO0F 76T 00°0F6'0 00 07T (2517) 282 "y 3 19RAND S2ARI| B

00°0709 00°0+0¢ 01+02 00076 0007001 0007071 1OF1°0€ 00707670 SO0T0ET D51 ) 2B ) 3P DRAND SdARI] w1
01508 LEFEEe 00°070€ 00°0+8 0007001 0005071 000 F06T 00060 TOFCTT (0p17) 2“1 39 1DRAND sdARA| 0 g
LSHEEr 0150F LS99 C0%6 0007001 SO0F0°] 000707 1€ SO0F6'0 COFEET (0 ]) 2ED “ [ ) DRI $DARI| M7 G
cl=ger 00°0708 01702 <O 0007001 000701 COFCRT 00 0760 SOOFOHT (041°) 2D "] 3 19BIND S2ARI| 1 g
Cl1F99F L0 LeFgel SO 0007001 00°0F0°| SO0FOST 00 0760 FOFTET %1) A SE] W 1ORAND SIARD] U
L'€F9 9% 0170€ LEFEEL 00°0%L 00°0F001 000071 00°0FLT 00 0760 COFETT (0417) 4B "SE| W 1PRNXD SIARD| U
01708 LSFEET 000701 00078 0007001 0005071 COFOLT 00076'0 00°0F0°€T (24 1) 2ED "V 23 1DBIIND SIARI| U P
00°070¢€ LeFeEe 00°0+0T COFL 0007001 0005071 COFELT 000F60 ISR o (517 2B "V W 1RIND SIABD| U P
L'§¥9'9¢ 0170€ 01502 06 0005001 00° 05071 00°050€ 0007670 000+ (241) B2 D) R 1DRIND SaAed| U
015021 L'SFEEE LEF0T 00'0F8 00°0F001 00°0F0°| 00'076T SO0FE'0 SOFEET (9517 4B "D 2 1DRAXD SIARD| 1 Y
L7998 LUereee Lereel 00°0F6 00707001 SO0F0l SOFYIE SOOT6'0 SOFEFT (041) 2D "y 3 1DBIND SAARI] 4
01708 L'SFEEE 01702 C0F9g 000F001 000701 COFY 6T SO076°0 SO0F6'ET (0417) 2R "N 3 1PRAXD SIARD| U
TeIFEEr 0170€ 00°0F0T 00°0+8 0007001 000071 SO0T68T 00°076'0 00°070°€T uorsuadsns (a0 ey s Sunad
CI1F0S LeF997 L'EF9°9] SO+ 0005001 00°0+0°1 00°0+6T SO0F6°0 TOFIET uotsuadsns a1ods i g ym Sund
INEREIIN L'ETO97 07991 00°07L 00°0F001 00°070°| 1'076T 000760 1'070°€T 12R1IND $aARA] 1 it Sutwd
LeFgee LeFeee LeFEeg SOFL 00°0F001 SO0F0L 1OF1°6T SOTOF6'0 1'076°TT 1DR0IXA SOARI[ 1 i Fuad
CLITOS L'SFO9¢ 0001702 00°0750 00707001 000701 SO0FO9T 0070780 107107 (20 1) 23rD Pads L[] (1M UDWPLILY
L'ST908 LET99¢ 000702 COTHD 0007001 <O0T6°0 00°07¢T SO0T0 FOTE6 (20 1°) 94D PIAS HIR[E M WUDWPUIULY
LsFgee 00050t 00001 COFE0 0007001 0005071 COF0ST 0005670 00'0+0T (%51) LI PUOWE (LM TUDWPUIY
L'€¥9'9¢ Te1F99g LEF99] 00° 15¢0 000001 00° 05071 SOFYEL NIIES] 0861 (241°) e PUOWIE 1M WDWPLIUY,
01708 CLITEEE 0001702 00°07€0 00707001 00°070°| +0TL9T SU0TR0 PO 1T (24 1) D UONOD 1M JUdWPUALY
CLIFEES 0170€ L'EF99] SOFED CLIFEEH 000701 COFY9Z SOOFR0 01FT0T Vol 7) AYED UONOD 1M TUWPUAY
01708 L'SFEEE LEF99] <OF90 0007001 SO0 1OF1°8T SOOT6E'0 TOFTTT (24 1) 23D pIRISnUW (1M UDWPLILY,
01708 0170€ 00°070T 000750 ClI7Eeh 0007071 1OTI°LT 000TE0 g0 7E0T (2517 4B PARISIW 1A WUDWP UL
LEFC €S 0170F 0070150 SOFLD 00°0F001 00°0F0°| COFE9T 00°0F6°0 TO0F861 (J10S 39 SPaas PAEALL UOU) [0
%o [EIRTEE () [EFTEEIY () s ud)
.h_h_w :.-_-a.?..ta._z.nw .htt..____..f. .-- ,ct.__-..t‘da.__\.{—___ .H.ﬂ mn__..__ue- he .OZ :Q_-a:_:_‘-a,-.u auun_m a_-.hc.u_ auea—w -Qem _.Qowm

o, U0 EZINOJ0 ) sipweted paoin S|,

“ISUNY 104 )004 Jo [o0jucd pue Jnuead jo siajoweied [Imels uo spaas Jo Sunurad pue saYEd 10 [HIM JUIPUIWE [10S J0 12347 1 AqEL



1307

COMBINED EFFECT OF SOIL AMENDMENT WITH OIL CAKES AND SEED PRIMING IN ROOT ROT FUNGI

P38 YIR[( = “SE SPUOIIE — YED Y/ TUONOD = AYED *7) IPIRISIUL — DY A O INIGOZHLY — WY WORIDIZADY DULIAPOYIL — ' ]

0N I SHPUIADG — 1S RINOJI DI = W

£Fl 6Tl 0zl £8'0 Rt 00 L0 F0'0 L0 U8
L'S+9'9¢1 00 o+0z Lesger 0006 00 0=001 00 1=01 CO=E8T D0°0F60 00061 (941) e §¢1 @ uoisuadsns (20 w
LTS ClIFgee LeFeee 0008 0007001 00 1071 1'076°8C 000760 COTORIL (951°) ea §g 3 uotsuadsns (123 w -y
L'STY9F LEFEee 00 0F0 T 00’156 0005001 00 1501 00'0F8T 0D0°0OF60 o006l 05 1) ety uotsuadsns (123 i vy
L'S+9'9¢ L'S+E€T L'E+99¢ SOF01 000001 00 1071 =T8T 00°0+6°0 10+0°61 (9517) ypa” v 9 uoisuadsns (20 w 7y
ClIFEeE LEFEeT 010y onoFol 0007001 00 1071 S0T98L 0D0°0OTE0 ow1'6l (241) 243 ") 3 uotsuadsns (22 w -y
00°0F0+ 00 0F0€ L'EF99¢ <0701 0007001 00" 1501 1'076'8T 000760 COFE8I (017} 23e * ) 2 uoisuadsns (20 w7y
FOTHIE 01=0€ L'§F99¢F SO=T1 000001 00 1=071 00 0+6T 0D0°0+6°0 TO+T 61 (o 1) xyea ) 9 uoisuadsns (22 w
00°0F0E ELIFOT L'€799C 000=Cl 0007001 00070 COFCRT D0°0OTH0 rosrel (01 ) aea’jy 3 uotsuadsns (123 w -y
L'STY9F LEFEee L'eF99¢ S0=T1 0007001 000501 1'0+0°8T 00°0F60 [oF16l (n51) 22 S p uotsuadsns arods i -f
01+0€ CLIFNE LEFeE 000=11 000001 00 0=01 FO=E8T 00°0+6'0 SOFY8I val7) e S¢ 7§ uorsuadsns atods i
01F0F ClIFgee 00 0F0T S| 00707001 00070 I'076'8T 000760 CO0F6'R1 (o5 1)y "y 2y uotsuadsns anods i
01F0s 01=0T LEFCEE 000501 00 0=001 00 0=01 "0+ 1"8C 00°0F6°0 coFgsl (o51°) ayed "y 2y uotsuadsns arods i -7
ClIFEES L'SFE€T LeFCer O=01 000001 00 0=01 SO'0+0°6T 00°0F6'0 o006l (2p1)2yed ) 7y uosuadsns asods ¢
D0 OFOF LS99 LeFee onoFol 0007001 000701 00 0F6T D0°0TH0 000761 (2417) 9xea * 7y 3y uotsuadsns duods i
L'SFEEr C11F99C L S0FT1 00'0=001 000071 SOFERT 000760 [o=0'6l (951) ayea “Jy % uotsuadsns atods i -7
L'=9'9¢ L'SFE€T L Co=11 00°0=001 U060 CO0F8T SO0+’ CO0=0'61 2517) e "y 7y uotsuadsns asods i
0D0°0F09 CLIFOE L SOl 0007001 000701 CO0F6T 0D0°0TH0 1'0F¢61 (0 1) 24P SE 3 1IN SIARI| W
LsFees 00oF0r L S056 00°0=001 000071 00 0F6T SO0FR0 0081 (% 1) YD G 29 19RLIND SdARD| Ul g
01F0€ 00 o=0fF L SO=01 00 0=001 SO0=6'0 CO=E8T SO0FR0 FO=L'81 9] ) AYED TN P IDRNND SAARD] WK
ClIFees LS99 L 00156 0007001 000701 TR D000 PO 8l (2017) DRI " W 1ORNND SdARd| WY
[ RS C1IF99C L 0no=0l 00 0=001 000071 SO'0F0'8T 000560 ro=rel (0 1) 2YED ") 3 1RNND SDARD| U g
L'SFE€E 115997 L C0=6 00'0=001 00 0=01 C0=C°LT SU0=R'0 IE S| O[] ANED 1D P IDRNND SAARI| 1K
00°0F0F LS99 SO0l 0007001 000701 COFE8T D0OF6°0 o716l (01 ) 241D A W 1ORNXD SIARD| 1§
[ R 00 0F0§ 0006 0005001 000071 TO=98T 000560 00°0F61 Yl ) YLD N W IDRNXD SAARD| 0§
C1IF99F 01=0€ 00 0F0€ C0=6 00 0=001 00 0=01 TO=1"8T N00=60 [0=0'61 (01 ) YD "Sg] W IIRAND SIARI] U P
LSTEsr 00 oFoz L'E799¢ S076 0007001 000701 SO'0F0°8T 000760 000T81 (94 17) 24D "SE] W IIRNND SDARD] 0 P

L'SFEES SlIFgee LeFCey 0=l 000001 000071 08T 000760 ro=rel Yo 1) MBI Y P 10RIXD
CIF99F LeFgee L'E=99¢ =11 00°0=001 00 0=01 00'0=0'8T 00 0=6'0 CO=9'81 Ol 7h AYED Y 3P 1IRDNXD SIARD] U P
00T L'ST9'9T ni=or 0007001 000701 107 18T 00°0T6"0 107081 (9 1) 2B "2 39 1IRNXD SDARD| U F
01F0¢ LEFEET 00°0F0F 00°0=001 SO0FR'D D0T0FLE DOOF60 SO0F6LI Y17} AR D) W IRNND SIARD| i P
00°0FOE L'eFE€T TEIENE 00 0=001 00 0=01 90=L"8T D0 OF6'0 CO=9'81 (94 1) 2R3 "Jy 39 1IRNND S2ARI] i
L'STY9F L'ET9'9T LeFeer CIFEEh 000701 00 0T8T 000760 TOTH 81 (94 17) DHED A W IIRNND SDARD| 1 P
L'EF9'9¢ 00 0F0z L'eFeEr 00°0=001 000501 90FL8T 00 0=6'0 CO0F6'81 uorsuadsns 1123 ey qiem Sunud
01F0< L'e=e€t L'e=99¢ 00°0=001 00 0=01 CO=9'8T 00°0F6'0 00061 uorsuadsns asods ¢ 77 yum Furuid
L'STEee L'S799T 00 0T0E 0007001 000701 1'078'8C 000760 O8I 1DRIXD SOARD] 44§ s Funupad
ClIFEeE LEFEET 01=0g 0005001 000501 00 0F6T 00'0=6'0 107681 19BN SDARD] ¢ i Furad
L'SFY9t LS99 Le=Cer 00'0=001 00 0=01 FO=F"LT 00°0F8'0 TO=g'L1 %o 1) YLD Paas YIR[E YIIM JUSLIPUSWIY
L'ST9'9¢ L'STFEET L'E799¢ 0007001 SO0TH0 00 1FLT SO0TLO PO LI (94 17) 2YuD P28 R[] PIM JUDLUPUDLIY
L'SFege L'SH99p L'E¥99p 00°0=001 CO0FH0 C1F9°LT COOFR0 000F8 | (05 1) 2YED PUOLLE YW JUSLIPUDULY
L'SF9'9F 00r0F0T Le=CeT S1=E¢h 00 0=01 COFYLT N00F8°0 CO=9LL % 17) 9B PUOLLE YIw JUDLIpUALY
00°0TOE LeFeee L'ET99¢ 0007001 000701 COFERT COOTRO COTR'8IL (94 1) 2B UONOD I JUDLLPULIY
000+ LeF99 LE=ger 000001 000501 0 0F8T SUOFR0 10+1'81 (%17) 2B UONOD I JUDWPUSWY
01%0¢ 000F0F LOIF0F 000001 00 0=0°1 COFE8T D060 CO0=6'81 Ta1) YD PIRISIW YIM JUDLIpUALY
L'ST9'9¢ 0170€ L'E799¢ ClIFEeh 00 0Tl P78 000780 e (9517) 2YUI PIRISIIW A JUDUPUSWY
01F0€ LEFEEE 00" 0F0t 0F001 U060 |'0+6'LT SOOFLD COsT 8l ([LOS 239 SPADS PaILAL) UOH) [ONUO])

“dds wnpwsn g njos Y nujjoasvid g % @) yuss (und) (5) UM (w3) W3ua]

oL RUIWLIDE) wog 3] Jooys j00y jo0y SIIAUNENL ],

05 UOHIEZILO|0)

saopeed Yimoin
130Ny 3o 1004 jo [0.0uod pue eadyaya jo sampweded Yumoas uo spaas jo Sununid pue SH{ED O YA JUIWPUIWE [10S JO J23J57 T IqEL




HIRA RAFI ET AL,

1308

Pa3s Yar[q = S SpucwE =

MBI Y IUONOD = IYED ") TPIRISIU = AR "] LG MOLGOIHGY = WY UOMDIZAON DULAPOYIL] = i | ISSOLoni SUpIdDg = nig oo pIopIy = wy

611 601 <l 9t €00 80 Tl 6E0 TOAST
LeTeer LS99 00 070F CLITY98 000760 CO0TH 11 00°07¢0 TOTICS (9510 a3 g1 % uoisuadsns (20w oy
L'EF9°9r LSF99] LeFEee 00°0508 00°0%6°0 00°T0FTI 00°0FS0 1'050°¢ (2p1°) 2483 G 3 uotsuadsns (123 w 7y
L'eFEES LSFCE L'SF9°9¢ 00°0508 000560 TOFI'TI 000+ 00°050°¢ 051) eI Y P uotsuadsns [[33 i "y
00’ 070F 0070702 ClITEES 00°0708 000760 FOTEIL 0070780 cooTe't (951°) e v 3p uoisuadsns [[20 w
LEr9or LEFee] US1F99¢ 000708 000760 10F61 1 00°0F€0 ToFIs (241) e ) p uoisuadsns (20 w -y
Le=CEh LSEee] 00 0+0€ 000508 0070560 10+6°1 1 000+ 1o=1¢ (o4 17) 2w ") 39 uotsuadsns [[20 w Y
00'070¢ <1991 L'€79°9¢ SCLITEEH 000760 "07T8'T1 SO0TE0 IO7L€ (04 1) a3yeay 3 uoisuadsns [[22 w7y
CIITFEES LSFEET 0170€¢ CLITY98 000760 FOFHTI SO0FED 7S (9517) e’y 2 uoisuadsns ([0 w7y

01+08 01=0€ ClIFeEs 00°0+08 0060 TO*ITI SO0FE0 Co=ES (a]) e S ¥ vorsuadsns atods i
00' 0708 LST99] L'€79°9T 00°0708 00°076°0 TOTRLI 00°07€0 00°07¢ (%1°) 24ea §g 3 uotsuadsns aiods y
LSFCER LSF9'97 00 0708 SIIF998 000760 COFITI SO0FED COFTS (op1)aea "y 3y uotsuadsns atods i 1
IRSUTS LeFeel L'SFEET 00'0+08 00060 SO0F0TI 00°0+570 NIYIE NS (%a1) 22 "y 3 uorsuadsns iods i
LET99p 00°070T L€79°9¢ CLITY98 000760 FOFITI 00°0FE0 1o70'€ {oa1) 34ea 0y 3y vorsuadsns uods i
L'erees LSFEEC] L'€F9°9¢ CLIF998 000760 CO0F0'TI 00°0F€°0 PO+ (g 17) aqea )y 3 uotsuadsns atods i 1
00050 0070502 00 00t CLIFCH 00060 FOFCTI SO0FSD 1'0+8'¢ {961) ajea “y  votsuadsns atods i 1
L'ET979¢ 0170€ 000707 CLITY98 000760 IOTO'TI 00070 COTeS 2 17) ey % uotsuadsns asods i g

CEYOF LSFEET NSNS CTIFEEL 000F6'0 FOFLTT 00°0F€0 00°0F¢ (20 1) 2922 S W 10RAND SIARD] L5
CIIF99h LSF99] 00 0+0€ 000508 00060 CO0F6'11 00°0F$°0 T8t (24 1°) 22D g1 W 10X SdARI| 0l S
LETo9F SCTIFEEE L'§T99¢ SIIT998 000760 TOTYTI 007070 | eyl Vo 1) ANED Y W 1DRNND SAARD| 1§
LSFOER CIIF99g LEFEEE 000708 000760 FOFTTI 00070 os6't (2% 17) 2B "y 9 1DRNND SARD| Y
L'e=CEr 0070507 L€+9°9¢ CLIFY 98 00060 FOFCTI NTRVEEN 1'0=8'¢ (1) 232 "0 ) DRAND SIARD) 15

070§ LSTEeL 00°07T0F L1998 000760 CO0Te 11 00°0F$0 1'076'f (0p17) 23 ") 39 1DENXD S2ARD]| e §
CIITFEES LeFeeT 0170€¢ CLITFEH 000760 I0F6'TI NI 1'078°¢ (9411 24ED "y B PEIXA SIARD| Ul g
LSFCER L8599 TS1F9'9¢ CLIFE 00060 TOFETI SO0FED F0+9'¢ (2417 24E2 A 3 1OENXD SIARD| 0§
00'070¢ CIIF99] ClITEES LI 0070760 OFETI 00°0FS0 COFTS (241) 4B "G ¥ DRIND SIARI] ¢}
0005 0F LST99] 000707 CLIFY98 COOFE0 Co0Fe 11 0070+ NIYIE N (94 17) L3 "SE W 1ILIXD SIARI| U4
LeF99F LSFE€T L'6+9°9€ CLIF998 000F6°0 IOF1'TI 1°6+670 10+7'S (241} 23D "y 3§ 19BDXA SAARA] i P
00’07 0F 007070 LETEEE CLITY98 000760 GOTLII 00°07S0 ToTIE (2517 2fEd "y W 12RNXD S2ARA| U

01708 LSFEET 00 0F0F SLIFY98 000F60 COFETI 00°0F€0 T079°¢ (251) 24B2 ") @ 10RNND SaARd| 4
LeF99F L§F99] LSFEEE 000508 000560 ORI 0070+ TO=TC (941°) 2422 ") P 1RAND SDARA| WP
SLITY9h CII7997 00 0708 CLITEEH 000760 107¢1 SO0OTSD NIEENY (941) 92 " ¥ 19BN SIARI] U F
LEr9or LSFEeT L'eH0g CIITY98 000760 FOFETI SO0FED [NIEVNS (24 17) 24ED | W 1BAND SaAvA| i
00'050F 0070502 0150€ CI1F998 0070560 0070+C1 00°0+$°0 uotsuadsns 1123 sy yim Surd
L7998 000708 LETEES CLITY98 000760 9OTLIL 00°0TS 0 uotsuadsns adods ¢ - yia Fuiwd
0007 0F 01750 00 0F0¢ 000708 000760 FOFCI 000770 1DRIND SANBR[ g yim Futwd
0ETFEEE 0070+0C L16+9°9T CrLIF998 000560 COFY1 00°0+€0 19BN $2A83] 2 i Sunud
LEFrer S1IF99C 01F0€ SLIFY99 G| 107601 DOOFEDN (94 1) DYED PADS YIR[E] PIM JUILLPUDLIY
00'0509 0070702 L'SFEET STIFEEL COOFR0 CO0FH01 00°0F€°0 (24 17) B2 PA2S YIRIE M JUDWPUIY
L'E+9798 CT1#9797 L76+9°9¢ 000508 00060 COFTII 00°0+570 2% 1) AYED PUOILE IA [UAWPUWY
LSFOER 0170€ ClITEES CLITEEL SR TOTR0l N (2417 232 pUOWIE YIIM JUAUPUWY
01=¢Er L'S¥9°97 L'€79°9T 00°0508 00 0F6'0 TOFCTII D0°0FS0 (5 1) 2B UONOD A JUALIP U
00'050¢ 007050T 01F0€¢ 00 0FE €L 00°0%60 IOF0°T 1 0070+ Bol7) B UONOD YHA JUIWPUWY
SIITEEE 00°070€ LETEEE 00°0708 0070760 107T1 007070 (24 1) 23D paeIsI Yl JUALUPUAWY
L'Er9or 0170€ 000707 00'0708 000760 FOFLTT 00°0FE0 (9517 2fEd PARISIL AL HUDWPUAWY
00'050F L'839°97 L'E+EET CLIF999 1'0+8'0 F0+6'01 000+ (J108 7§ SPA3S PAILAI) UOU) [OUO))

. . ! % [EFTETEY (u) (3) 51am (W) p5ua)
dds wmpinsm .y unjos Y wuperasoyd gy
-n'_u_u:_—:.-u,nu u_.:un_m -——”-—u— .:ub-—mw n :Hm .-_.:U_H— nu..-o_._._n-a..-..,_.

%, UOIIEZIU0]0)

staweaed ypmoan

1BUNY 10 1004 JO [0.U0D puE €10 Jo siajawesed y)iamoad uo spaas jo uninid-o1g pue SaqeEd [10 I JUIWPUALE [10S J0 J391J '€ Aqe],



1309

COMBINED EFFECT OF SOIL AMENDMENT WITH OIL CAKES AND SEED PRIMING IN ROOT ROT FUNGI

PAOS YIRN = S| PUOWE = IR Y IUON0D =

YD 1) paESI —

NI TN IO RIRIGOZIE] = WY NN ZADY PDRLIBPOYILLL = i ] ISKOLOWNE SIPIADg = g S0 oy = i

Lt'e LL'6 £l (31 o ot'0 0o €80 S as
LEF9'9¢ 00070l SLIFEEE 000F001 CO0RRN POFYTT TVAVES ] "0 18 (1) e 51 W vorsuadsns (192 w7y
LCF99% 0 0F0T LSF99¢ Q0 0F001 DO0F810 FFe T IVNYES V] SO0FE'8 ) ayE §gf W uotsuadsns (122w Yy
0 0+0s LE9'9] Le+99L 0007001 COHED I"H+6'TT DO 0FF0 I"0=1'8 (01) 2ma v 3 notsuadsns (123 1wy
Le790¢ LEFEET 00°070F Q0 0T0al 0OOTED 1"0FO°TE VNV ES ] I'0F1'8 H10) ey ooy uorsuadsns (190 ey
00y 0FOF h.m FEE] LSFEEE 007 0F00 000F80 "€ TT 00 0+FF0 SOOE0s {og 1) a4ed =y % uorsuadsns |20y

SH09g ETIFEEE QO =001 DOO=80 TOFI'TT 00 (=0 =8 [°) axea *y 3 uotsuadsns (22 w -y

LsT99¢ 0007001 DooTeT EOFL'ET DO OTE0 TOF98 (21 ) 2yuajy W uorsuadsns (120 w0y

00°0F0F Q0T 0F001 oo0F6e10 00o=€g UNES ] I'0Ft'8 (0 1) ayeacpy w uorsuadsns (oo ey

LSFEEY 00 oF0a1 S0F8°0 SUFFTT DO 0=t0 TO=1'8 (1) 2323 S 29 uorsudsns atods i - f

LEFeEy LeFy9g Q0 0T001 000780 M OFCT 00 0FF0 SOOFOR (o170 e g % vorsuadsns asods i f

00 0F0F DrOFOL 007001 SO0TE0 LT SO0FE0 T8 (251 194e0 'y 79 uoisuadsns aaods i o f

clFeee Le+99¢ Q00001 DO0F80 SO0F)TE UNYES ] a0 o+8 (a1 ) yua y 3y wotsuadsns atods i -y

00 070 CLIFCLE 00" 0F001 DoOTe'D w O0FTET (VNI ES ] £07¢'8 (24 1) 24ea ) % uorsuadsns sxods ¢ < f

0150¢ 000F0F Qo001 DOOFE0 EFeETT [FIVMVES ] TO+1'8 (9517) 2yea ") 3 uorsuadsns auods i

00 =08 L'eF979¢ QO 0+001 D OF6RD .m._T.z £ 00 0=£0 I"0+%'8 (1) 23ea " 2y uoisuadsns atods i 1

0 0T0F VRVER ) o 0007001 BO0TE0 I"OFHET DOoTE0 TO798 (517} 232 "] 39 uotsuadsns dods 4

LSFCEY 00°0+0€ Q0 0F001 SOERN SOFE T 0O (&0 ¥ O+t'8 (05 1) DY SE 2R RNND SIARD] UG

Levges L'SFEEE 00 0F001 B8R0 TIFI'TT SO0 I"0=1'8 (84 17) 2YED G W IILNND SIARD] G

0o oFor | 179°9T Ls799¢ LRV E T 0orOTED 00°0=ge SO0FF0 TOFF'8 (201) DRI "N IR IDRIND SIARD] G

DO'0F0T LsF99¢ QO 0F001 000780 (W :,mm [MIRIES o} anoTs (20 17) YED "W TR 1D0B1IXD saARI] 1S

LEFpel 00°0+0€ 00 n+001 OO0 TOFITT NUEEES ] T0=E'8 (05 1) 9483 “0) 7 1ORIXD SDARI| WYy

LEFEET h.r.qm.n 3 00 0T001 000780 COT0TOTT SO'0FED 1'070°8 (94 17) 24 °D) W IALNXD S2ARD] WG

LSFLET ClIFtEe OO 0F001 SR EFTET 000 I'0FL'8 (95 1) ANED A W 1DRIIXD SDARD] G

D008 TE1F99E 00 0F001 SH0F80 Dro+EL S00Ft0 £0+9'8 Ol ") AED T W IIRNND S2ARD] WG

Le599] CTIFEEE Q0 0F001 DOOFEn P OFETT (IVAVES o T0FT8 (95 1) 2D "SEL W IDRNND SDAR| U

S1IFLEE L'SFEEL 0007001 SO0FE0 COFTET IRVES &1 018 (017} ONED "G 3P IDRIIXD SdARD| 1 '

LSFEEL CEIF99E QO 0+001 SR Y9 CT s00=F0 TOF9'8 (05[] 24D '\ 23 10RIXD 8dARI| U )

00 00T 0170¢ Q007001 007 OF8RD CO0TN'TT 00 0=t'0 00°0F8 (00 17) OYED "\ 29 1DRIXD SdARD| U}

LSFEET 0roFot Q0 0F001 SO0FR0 FOFYLT D0 0FF0 TH9'8 (95 1) 2YR2 ") 3§ 1DRIND sdARA| U P

LE=0y] LeF99¢ Q0001 DOO+80 £0-FET NVEVES TO=T8 (2417) Y2 "D 2 1DRIIXA S2ARA) 1

000708 LE€79'9T LSF99E 0007001 0007670 I'0FI'+T SO0TE0 [ 1901} 24D "N 7 10RIIXD SdARD| U

LEF9'9¢ m.h_ “..CN E1IFEEE Q0T 0F001 0oroEan Y ET on'o=tn (RIS SDARI| MY

n,nﬁ_\..aa LS7€ _ LEF99] 00 0F001 D080 EOFTTT noo=tn TO=1'8 uorsuadsns [[22 w0y s Sunaid

e Lsvee LSFO9T 00707001 NI I"0T8'TT SO0FH0 FOTEs uoisuadsns atods i i Suiwiid

_\, 9% LSFE m_ CIIFEET 0007001 DO0F80 07 TT DOOFEN TO=t'8 1ARI XD SPARD] e 5 e Tt

00 (0% Le=r c 00 0FOF QO 0+001 [HiN et TIFEET VS A} TR RIS SAARAL 1P i Sunud

0170€ Levge 0170€ S17EEa DOOFRD D o=gT DO 0FF0 ['07¢'8 (901 ) 2YED PASS YIR|E YIIw JUSWpUSLY

00 oot Le= m.m_ 00 0+0g P s 1 DR COFETT DO 050 ann+g (25 ]7) B2 PAss YORIE 1M JUSIWPUIILY

LSFEEF D 0=0T CIIFCEE :c DFO01 DOTOER0 ..:..rm.mm DO 0=t"0 SO0=T'8 (241 ) 2YED PUOWE Y114 JUSWPUALIY,

LE799% 00roF0l LST99¢ S1I7Ee6 DOOTED ) i3 ot IRVES o] EIRIEE (9% 17) 4B PUOLUE Y1 JudWpuaury

LeF90f LE599] CT1F9°9 QO 0F001 SO0FR0 COFCTT [NVES i 08 (041 ) ED W00 Y1Ta JUSIPUI LY

0o o+0F LE=99T _.: 0+0¢ 00 0F001 DOOF80 TIFTTT DO O=F0 I'o=1'8 (9417} YB3 UOTIOD YA JUSWIPULIY

LeFeEr LEFCET Q0T 0F001 0ooFe’n TOFTET RS Al 078 (851 ) 9Ed PURISHL 1AL JUDPUALY

LSFEEY LE79'9] A0 0F001 D OFE0 YiFL T noostn I0+T'8 (94 ]7) 2YED PIRISHL I JUDWpUaLY,

LS¥CEr LE=9'9T QO D+001 D00+80 Y 0T D0 (=F'0 S00-0'8 (Jros 3 SPads paeal) wo) jonuo )
dds wnransn g unjos vy puyoasoigd py Yo Gligiha, = (w3) ) (@) wysom (w2) yiZuay

UOEUTULIDT) og sud| oy 100y 100y SIUAMIIEDL |,

% UGLIEZINO[0 )

stapaweaed giwoan

“TBU J00 100 J0 [0I003 PUE I3 mopuns jo sijaweied ()mods uo spaas jo sutinad pue s;es (10 s Judwpuawe [10s jo 133137 + qe L



1310

Soil used: Soil used was obtained from experimental plot
of Department of Botany, University of Karachi. The
sandy loam soil containing (sand, silt, clay, 70, 11 and
10%), pH ranged from 7.1-9.65 with moisture holding
capacity (MHC) of 49% (Keen & Raczkowski, 1922),
total nitrogen 0.077-0.099% (Mackenzie & Wallace,
1954), 3-7 sclerotia/g of M. phaseolina g* as found by
wet sieving technique (Sheikh & Ghaffar, 1975), 5-20%
of R. solani on sorghum seeds used as baits (Wilhelm,
1955) and Fusarium spp., 2000 cfu g™ as assessed by soil
dilution technique (Nash & Synder, 1962).

Soil amendment: Mustard, cotton, almond and black
seed cakes were amended seprately in the soil @ 0.1 and
1 % wi/w and let them to decompose for about one week
by maintaining moisture content under green house
conditions.

Seed priming: Peanut (Arachis hypogaea L.), chickpea
(Cicer arietenum L.), sunflower (Helianthus annus L.)
and okra (Abelmoschus esculentus L.) seeds were primed
with leaves extracts of A. nilotica and S. mukorossi for 10
minutes and non-primed seeds were used as control. Five
seeds were sown in 8 cm diam., plastic pot and each
containing 300g soil and watered regularly to maintained
sufficient moisture required for the growth of plants. The
pots were kept under screen house in randomized
complete block design with three replicates per treatment.
Pots containing un-treated seeds were also kept under
screen house which served as control. Germination and
growth parameters like shoot length, root length, shoot
weight and root weight were observed. Number of
nodules and colonization percentage were recorded after
30 days of seed germination.

Determination of root infecting fungi: To determine
the incidence of root rot fungi, one cm long root pieces of
leguminous and non-leguminous plants after washing in
running tap water were surface sterilized with 1%
Ca(OCl), and transferred on PDA (Potato dextrose agar)
containing plates supplemented with Penicillin @ 200
mg and streptomycin @ 200 mg/litre (5 root pieces per
plate). Petri dishes were incubated at room temperature
for 5 to 7 days and colonization of roots by root infecting
fungi was recorded after incubation period.

Statistical analysis: Data were subjected to analysis of
variance (ANOVA) followed by the least significant
difference (LSD) test at P = 0.05 and Duncan’s multiple
range test to compare treatment means, using statistica
software according to Sokal & Rohlf (1995).

Results

Significant increment in growth parameters of peanut,
chickpea, okra and sunflower was recorded when soil was
amended with mustard, cotton, almond and black seed
cakes @ 0.1 and 1% wi/w and seeds were primed with A.

HIRA RAFI ET AL,

nilotica and S. mukorossi plant parts extracts and
Trichoderma harzianum (173 x 10° conidia/mL) and
Rhizobium meliloti (144 x 107 cells/mL). Also, root
infecting fungi like Macrophomina phaseolina,
Rhizoctonia solani and Fusarium spp were significantly
controlled. In peanut and chickpea significant increase
(p<0.001) in root length, root weight, shoot length and
number of nodules were observed when soil was amended
with mustard cake @ 1% (Tables 1 & 2). Shoot weight of
peanut was significantly increased (p<0.01) when soil was
amended with mustard cake @ 1% (Table 1). Priming of
seeds with T. harzianum spore suspension significantly
enhanced (p<0.001) the growth parameters of peanut like
root length and shoot length whereas combined effect of
priming with T. harzianum spore suspension and soil
amendment with mustard cake @ 1% showed significant
increase (p<0.001) in growth parameters of peanut and
significant reduction (p<0.001) in root infecting fungi like
M. phaseolina and R. solani (p<0.01) (Table 1). In
chickpea, root infecting fungi like Fusarium spp.
(p<0.01), R. solani (p<0.5) and M. phaseolina (p<0.5)
significantly reduced when seeds were primied with T.
harzianum spore suspension. Combined effect of primed
seeds with A. nilotica, S. mukorossi leaves extract and T.
harzianum spore suspension and amendment of soil with
mustard cake and cotton cake @ 1% showed significant
increase (p<0.001) in growth parameters of okra like root
length, shoot length and shoot weight and highest
reduction (p<0.001) in root rot fungi like M. phaseolina,
R. solani and Fusarium spp was also observed (Table 3).
In sunflower, combined effect of seed priming with T.
harzianum spore suspension and soil amendment with
mustard cake @ 1 % was found to be most significant for
growth parameters like root length, root weight, shoot
length and shoot weight and root infecting fungi like M.
phaseolina and R. solani were also significantly
(p<0.001) reduced (Table 4). Of the all experimental
results, it was found that combined effect of priming of
seeds with T. harzianum spore suspension and
amendment of soil with mustard cake @ 1% was found to
be most effective for growth and control of root rot fungi
on leguminous and non-leguminous crops (peanut,
chickpea, okra and sunflower) followed by R. meliloti
primed seeds in combination with cotton, almond and
black seed cakes amendment respectively as compared to
control treatment (non treated seeds and soil).

Discussion

In the present study, significant enhancement in
growth parameters and significant reduction of root
infecting fungi on leguminous and non-leguminous crops
was recorded when soil was amended with different oil
cakes and seeds were primed with plant parts extracts and
microbial antagonists. Sultana & Ghaffar (2010) found
that amendment of soil with oil cakes had significant
effect on seed germination, seedling mortality and plant
size of bottle gourd, bitter gourd and cucumber.
Maximum seed germination (94-96%) and minimum
seedling mortality (4.3-6%) of cucumber and maximum
germination (93%), plant size (26.6 cms) and minimum
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seedling mortality (2.3%) in bitter gourd were recorded
when soil was amended with mustard cake. Ikram &
Dawar (2014) suggested that Pseudomonas aeruginosa
and Trichoderma harzianum in combination with soil
amendment with Prosopis juliflora plant parts at 1% w/w
were the most effective for the control of root-rot fungi of
leguminous plants. Ehteshamul-Haque et al. (1995)
observed that amendment of soils with oil cakes like
cotton cake and neem cake showed significant results in
the control of root infecting fungi viz., F. solani, M.
phaseolina and R. solani. Similarly Ehteshamul-Haque et
al. (1998) used neem cake, cotton cake and seaweeds
Stoechospermum marginatum which showed promising
results in the control of root infecting fungi on sunflower.
Tariq et al. (2006); Tarig & Dawar, 2015 used plant parts
powder of mangroves as soil amendment in the control of
root pathogens of okra, mungbean and mash bean and
observed that germination of seeds, shoot length, root
length, shoot weight and root weight were significantly
increased. According to Ramarao & Raja (1983) oil cakes
have been found to be most effective against the growth
of Sclerotium rolfsii. EI-Mougy and Abdel-Kader (2008)
reported that priming of faba bean seeds showed a highly
significant effect causing complete suppression of root rot
incidence at both pre and post-emergence stages of plant
growth compared with the control treatment. Similarly,
Harris et al. (2008), stated that priming of wheat seeds
with 0.3% Zn significantly enhanced the mean shoot dry
mass. The present observation clearly suggested that
combined effect of primed seeds and amendment of soil
with mustard cake @ 1% found to be most effective for
the suppression of root infecting fungi and better growth
and highest yield of leguminous and non leguminous
crops.
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