
Annex C. Average performances of the 155 chickpea genotypes for some important characters of symbiotic nitrogen fixation 
	Genotypes*
	SNF**
	GNF
	BNC
	BMNF
	FNAE
	GNY
	SNY
	BNY
	NHI

	1
	32.10bv***
	39.89am
	4.92br
	36.81ap
	81.76ap
	2.20ah
	1.34ao
	3.54ai
	0.63ap

	2
	31.49bv
	32.93ju
	4.54jv
	31.67hy
	75.35lr
	2.13ai
	1.15do
	3.28am
	0.66ae

	3
	35.15ar
	32.66lu
	4.61hv
	31.61hy
	70.61qr
	2.09al
	1.31ao
	3.40al
	0.62ap

	4
	27.83fx
	35.49bu
	4.65hv
	32.74dy
	81.73ap
	1.74bq
	1.14do
	2.88bm
	0.61av

	5
	28.78fx
	33.48hu
	4.55jv
	31.70hy
	75.58jr
	1.97ap
	1.09fp
	3.06am
	0.65ah

	6
	34.08at
	34.83cu
	4.67fv
	32.96dy
	77.43fr
	1.84ap
	1.22co
	3.06am
	0.61av

	7
	31.16cv
	37.28au
	4.73dv
	34.99av
	80.40aq
	1.85ap
	1.37ao
	3.21am
	0.58ez

	8
	23.73lx
	34.22eu
	4.45kv
	31.42jy
	83.53ao
	1.45lq
	0.83op
	2.27mn
	0.64am

	9
	25.19hx
	34.11eu
	4.46kv
	31.45iy
	82.50ap
	1.54iq
	1.04ip
	2.58en
	0.60bx

	10
	30.49cv
	34.36eu
	4.66gv
	32.17ey
	75.41kr
	1.90ap
	1.06ip
	2.96am
	0.65ah

	11
	23.63lx
	35.25cu
	4.53jv
	32.16ey
	84.41am
	1.90ap
	1.16do
	3.05am
	0.62at

	12
	26.43gx
	36.42au
	4.61hv
	33.66ay
	82.65ap
	2.33ac
	1.32ao
	3.65af
	0.64ai

	13
	27.68fx
	35.80au
	4.62hv
	32.72dy
	82.99ap
	2.09al
	1.22co
	3.31am
	0.65ag

	14
	30.79cv
	39.81an
	4.88bt
	36.46as
	83.24ap
	2.23af
	1.30ao
	3.51aj
	0.64am

	15
	47.29ao
	41.57ag
	5.41ab
	38.46ag
	76.56hr
	1.79bq
	1.77ac
	3.55ai
	0.50z

	16
	46.05ac
	42.48ad
	5.37ac
	39.31ad
	78.05er
	1.63eq
	1.51al
	3.14am
	0.52xz

	17
	45.04ae
	41.75af
	5.30ae
	38.85ae
	77.74fr
	1.79bq
	1.58aj
	3.37am
	0.53vz

	18
	37.40am
	39.57ap
	5.02bm
	36.56aq
	79.87ar
	1.95ap
	1.44am
	3.39al
	0.59by

	19
	35.65ap
	37.42au
	4.86bt
	34.74av
	79.74ar
	1.75bq
	1.38ao
	3.13am
	0.56iz

	20
	36.57an
	43.54a
	5.24ag
	39.86ac
	82.84ap
	1.90ap
	1.33ao
	3.23am
	0.59bx

	21
	23.20lx
	36.00au
	4.58iv
	32.81dy
	83.89an
	2.00ap
	1.38ao
	3.38al
	0.62ap

	22
	48.67a
	42.79ac
	5.61a
	40.20a
	75.09lr
	1.86ap
	1.65ah
	3.50aj
	0.53uz

	23
	31.13cv
	42.05ae
	5.04bk
	38.15ai
	84.23am
	2.33ab
	1.71ad
	4.05a
	0.59by

	24
	45.63ad
	38.82ar
	5.16ai
	36.41as
	75.70ir
	1.87ap
	1.82ab
	3.69ad
	0.50z

	25
	42.11ag
	42.07ae
	5.32ad
	38.54ag
	79.82ar
	1.82ap
	1.67ag
	3.48aj
	0.55pz

	26
	41.24ah
	43.41ab
	5.32ad
	40.11ab
	80.37ar
	2.02ao
	1.42an
	3.44al
	0.59by

	27
	31.30cv
	36.78au
	4.72ev
	34.22ay
	80.66aq
	2.06an
	1.52ak
	3.58ai
	0.58dz

	28
	31.19cv
	34.08eu
	4.57iv
	31.94gy
	79.21br
	1.57gq
	1.08hp
	2.65dm
	0.61av

	29
	34.21at
	34.96cu
	4.69fv
	33.25cy
	77.04gr
	2.07am
	1.49am
	3.56ai
	0.59by

	30
	25.63hx
	38.64ar
	4.74dv
	34.96av
	85.79al
	2.07am
	1.37ao
	3.44al
	0.62as

	31
	30.55cv
	37.69au
	4.79cv
	34.88av
	81.42aq
	2.12aj
	1.23co
	3.34am
	0.64am

	32
	38.57al
	35.35cu
	4.79dv
	33.49by
	76.28hr
	1.97ap
	1.83a
	3.80ac
	0.54qz

	33
	18.97rx
	34.23eu
	4.39ov
	30.66ny
	88.10af
	1.71bq
	0.97kp
	2.67dm
	0.63ao

	34
	24.50kx
	36.52au
	4.58iv
	33.35cy
	84.38am
	2.06am
	1.33ao
	3.39al
	0.61au

	35
	25.11hx
	34.62du
	4.56jv
	31.24jy
	84.06an
	1.58fq
	1.11ep
	2.70cm
	0.62ap

	36
	20.99nx
	33.72fu
	4.50jv
	31.30jy
	80.69aq
	1.71bq
	1.24bo
	2.95am
	0.62at

	37
	20.33ox
	36.23au
	4.54jv
	32.53ey
	86.44aj
	2.46a
	1.42an
	3.87ab
	0.64al

	38
	24.07lx
	35.07cu
	4.52jv
	32.06fy
	83.82an
	1.93ap
	1.08gp
	3.01am
	0.66ad

	39
	23.28lx
	36.68au
	4.55jv
	33.54ay
	84.69am
	2.29ad
	1.24bo
	3.53ai
	0.65ah

	40
	29.78dw
	40.81ak
	4.91bs
	37.29an
	84.36am
	2.22ag
	1.23co
	3.45ak
	0.64ai

	41
	29.20ew
	38.89ar
	4.81cu
	35.56at
	83.50ao
	2.09al
	1.33ao
	3.42al
	0.62au

	42
	36.49ao
	37.70au
	4.90bt
	35.11av
	78.79cr
	1.88ap
	1.51al
	3.39al
	0.56hz

	43
	25.52hx
	37.79at
	4.65gv
	34.53aw
	84.31am
	2.12aj
	1.20co
	3.32am
	0.63ao

	44
	34.76as
	34.71du
	4.66gv
	33.05dy
	76.97gr
	1.86ap
	1.34ao
	3.20am
	0.58ez

	45
	37.80am
	32.90ku
	4.61hv
	31.91gy
	74.24mr
	1.85ap
	1.47am
	3.31am
	0.55mz

	46
	36.18ap
	31.14ru
	4.55jv
	30.39py
	73.13nr
	1.35pq
	1.22co
	2.57en
	0.54sz

	47
	40.99aj
	39.41aq
	5.08aj
	36.78ap
	77.70fr
	1.71bq
	1.39ao
	3.09am
	0.56iz

	48
	28.92fx
	40.99aj
	4.94bq
	37.14ao
	85.26al
	1.47jq
	0.95kp
	2.42jn
	0.61av

	49
	31.55bv
	39.55ap
	4.91br
	36.25as
	83.25ap
	1.90ap
	1.24bo
	3.13am
	0.61av

	50
	31.10cv
	35.45bu
	4.66gv
	32.88dy
	81.36aq
	1.85ap
	1.48am
	3.33am
	0.56kz

	51
	40.47ak
	37.11au
	4.95bp
	34.51ax
	77.41fr
	1.54iq
	1.22co
	2.76cm
	0.55nz

	52
	32.72bu
	36.49au
	4.77dv
	33.96ay
	79.74ar
	1.41nq
	1.13do
	2.54fn
	0.54rz

	53
	27.66fx
	36.61au
	4.65gv
	33.53by
	83.13ap
	1.98ap
	1.30ao
	3.28am
	0.62at

	54
	28.93fx
	34.47du
	4.54jv
	32.25ey
	80.35ar
	1.54iq
	0.99jp
	2.53hn
	0.64ak

	55
	39.10al
	37.99at
	5.00bn
	34.99av
	78.77dr
	1.98ap
	1.70ae
	3.68ae
	0.55oz

	56
	25.02ix
	37.73at
	4.67gv
	34.19ay
	85.24al
	1.83ap
	1.17do
	2.99am
	0.62at

	57
	28.69fx
	34.65du
	4.59hv
	31.88gy
	81.91ap
	2.03an
	1.67af
	3.70ad
	0.56jz

	58
	35.58ap
	36.17au
	4.75dv
	34.05ay
	78.32dr
	1.76bq
	1.27ao
	3.02am
	0.59by

	59
	28.08fx
	36.27au
	4.63hv
	33.26cy
	82.82ap
	1.87ap
	1.16do
	3.03am
	0.63ap

	60
	30.55cv
	38.31ar
	4.81cu
	35.09av
	82.80ap
	2.20ah
	1.42am
	3.62ah
	0.62at

	61
	27.72fx
	39.06ar
	4.80cu
	35.75as
	83.78an
	2.20ah
	1.34ao
	3.53ai
	0.63ap

	62
	35.68ap
	38.88ar
	4.91br
	36.04as
	80.42aq
	1.76bq
	1.20co
	2.96am
	0.59by

	63
	40.94aj
	38.76ar
	5.01bn
	36.53ar
	77.19fr
	2.04an
	1.61ai
	3.64ag
	0.56iz

	64
	28.19fx
	34.80cu
	4.58iv
	31.92gy
	82.49ap
	2.15ai
	1.37ao
	3.51aj
	0.60bx

	65
	31.08cv
	36.91au
	4.76dv
	34.06ay
	81.14aq
	1.77bq
	1.26ao
	3.04am
	0.59by

	66
	23.24lx
	31.39qu
	4.31tv
	28.85uy
	83.01ap
	1.93ap
	1.21co
	3.14am
	0.62as

	67
	28.34fx
	34.33eu
	4.52jv
	32.09fy
	80.50aq
	1.79bq
	1.02jp
	2.80bm
	0.63ao

	68
	42.01ag
	33.66gu
	4.75dv
	32.83dy
	72.68or
	1.72bq
	1.42an
	3.14am
	0.56lz

	69
	32.55bu
	36.40au
	4.71fv
	34.03ay
	79.92ar
	2.03an
	1.27ao
	3.30am
	0.63ap

	70
	26.35gx
	38.32ar
	4.72ev
	34.78av
	85.42al
	2.03an
	1.29ao
	3.32am
	0.61av

	71
	30.17cv
	37.28au
	4.78dv
	34.47ax
	81.78ap
	1.94ap
	1.17do
	3.11am
	0.62ar

	72
	26.70fx
	35.63au
	4.62hv
	32.44ey
	83.34ao
	1.62fq
	1.05ip
	2.66dm
	0.60ax

	73
	26.52gx
	34.58du
	4.53jv
	31.98gy
	81.76ap
	1.72bq
	1.08gp
	2.80bm
	0.62au

	74
	28.92fx
	39.38aq
	4.83ct
	35.75as
	84.85am
	1.84ap
	1.22co
	3.05am
	0.61aw

	75
	27.13fx
	34.08eu
	4.52jv
	31.29jy
	82.46ap
	1.77bq
	1.13do
	2.90bm
	0.62as

	76
	30.77cv
	34.75cu
	4.61hv
	32.17ey
	81.36aq
	1.70bq
	1.12eo
	2.82bm
	0.61av

	77
	26.28gx
	36.76au
	4.63hv
	33.46by
	84.45am
	1.70bq
	1.29ao
	2.99am
	0.59bx

	78
	25.63hx
	36.18au
	4.59iv
	33.01dy
	84.00an
	2.09al
	1.23co
	3.32am
	0.64an


Annex C. Continued

	Genotypes
	SNF
	GNF
	BNC
	BMNF
	FNAE
	GNY
	SNY
	BNY
	NHI

	79
	33.91at
	38.01at
	4.87bt
	34.81av
	81.51ap
	1.85ap
	1.25ao
	3.10am
	0.60bx

	80
	38.94al
	37.47au
	4.89bt
	35.25av
	77.87er
	1.75bq
	1.34ao
	3.09am
	0.56jz

	81
	31.59bv
	36.70au
	4.71fv
	34.19ay
	80.78aq
	1.91ap
	1.10fp
	3.01am
	0.63ap

	82
	38.88al
	37.30au
	4.91bs
	34.91av
	78.01er
	1.90ap
	1.44am
	3.34am
	0.57fz

	83
	32.00bv
	37.73at
	4.75dv
	35.15av
	80.91aq
	2.03an
	1.41ao
	3.44al
	0.59bx

	84
	30.93cv
	36.05au
	4.70fv
	33.38cy
	81.15aq
	1.85ap
	1.26ao
	3.11am
	0.60bx

	85
	27.04fx
	35.01cu
	4.57iv
	32.20ey
	81.83ap
	1.89ap
	1.35ao
	3.24am
	0.59bx

	86
	36.23ap
	38.53ar
	4.90bt
	35.96as
	79.53br
	1.92ap
	1.49am
	3.41al
	0.56hx

	87
	41.25ah
	42.04ae
	5.26af
	38.70af
	79.97ar
	1.68cq
	1.29ao
	2.98am
	0.57fz

	88
	35.34aq
	38.30as
	4.86bt
	35.74at
	79.87ar
	1.51iq
	1.02ip
	2.54gn
	0.60bx

	89
	31.44bv
	39.10ap
	4.81cu
	36.35as
	81.64ap
	2.16ai
	1.26ao
	3.42al
	0.63ao

	90
	29.91dw
	35.19cu
	4.68fv
	33.34cy
	79.02cr
	1.97ap
	1.14do
	3.12am
	0.62aq

	91
	32.16bv
	38.01at
	4.79dv
	35.34av
	81.08aq
	2.34ab
	1.41an
	3.75ad
	0.62ap

	92
	35.53ap
	37.38au
	4.82cu
	34.95av
	79.69ar
	2.02ao
	1.35ao
	3.37am
	0.61av

	93
	26.47gx
	34.74du
	4.55jv
	31.91gy
	82.67ap
	2.12aj
	1.25ao
	3.37am
	0.64al

	94
	30.66cv
	36.15au
	4.69fv
	33.78ay
	80.42aq
	1.79bq
	1.13do
	2.92bm
	0.61av

	95
	33.48at
	37.24au
	4.79dv
	34.55av
	80.76aq
	1.71bq
	1.27ao
	2.98am
	0.59by

	96
	30.57cv
	32.47lu
	4.47kv
	31.06jy
	77.20fr
	2.10al
	1.44am
	3.54ai
	0.59by

	97
	36.74an
	35.58au
	4.70fv
	34.03ay
	76.74hr
	1.64eq
	1.35ao
	2.99am
	0.55nz

	98
	31.55bv
	35.58au
	4.65gv
	33.17dy
	80.15ar
	2.03an
	1.49am
	3.52aj
	0.59by

	99
	37.90am
	39.68ao
	5.01bn
	37.05ap
	79.41br
	1.67dq
	1.25bo
	2.92bm
	0.58cz

	100
	34.69as
	38.22as
	4.84bt
	35.66at
	80.06ar
	1.47kq
	1.03ip
	2.49in
	0.58dz

	101
	35.15ar
	38.60ar
	4.89bt
	36.04as
	79.84ar
	1.60fq
	1.25ao
	2.85bm
	0.57gz

	102
	25.26hx
	35.90au
	4.54jv
	33.05dy
	83.37ao
	1.78bq
	1.02ip
	2.79bm
	0.63ap

	103
	32.39bu
	41.28ai
	5.04bl
	37.58al
	83.85an
	1.97ap
	1.22co
	3.19am
	0.62at

	104
	24.84jx
	33.40hu
	4.43mv
	30.85my
	82.32ap
	1.76bq
	1.26ao
	3.01am
	0.60bx

	105
	34.46at
	37.62au
	4.80cu
	35.08av
	80.01ar
	1.70bq
	1.04ip
	2.73cm
	0.63ap

	106
	30.92cv
	37.65au
	4.73ev
	34.94av
	81.55ap
	1.88ap
	1.15do
	3.03am
	0.63ap

	107
	26.69fx
	39.33aq
	4.77dv
	35.64at
	85.77al
	1.92ap
	1.01jp
	2.94bm
	0.65ag

	108
	33.24at
	38.07at
	4.84bt
	35.06av
	81.18aq
	1.97ap
	1.26ao
	3.23am
	0.61av

	109
	29.26ew
	41.64ag
	4.98bo
	37.64ak
	85.39al
	1.97ap
	1.27ao
	3.23am
	0.62ap

	110
	32.21bv
	34.57au
	4.67gv
	32.15ey
	79.27br
	2.11ak
	1.69ae
	3.80ac
	0.57fz

	111
	20.66nx
	35.90au
	4.48kv
	32.33ey
	87.02ah
	1.93ap
	1.01jp
	2.94bm 
	0.66ae

	112
	22.03mx
	34.57du
	4.44lv
	31.56iy
	84.59am
	1.86ap
	1.11ep
	2.97am
	0.63ap

	113
	26.04gx
	39.49ap
	4.79cv
	35.60at
	86.33ak
	1.76bq
	0.99jp
	2.75cm
	0.64ai

	114
	32.20bv
	41.68ag
	5.00bn
	38.31ah
	83.47ao
	1.43mq
	0.91mp
	2.34ln
	0.61au

	115
	16.73ux
	34.67du
	4.36pv
	30.89ly
	88.74ae
	2.04an
	1.01jp
	3.05am
	0.67ab

	116
	27.86fx
	34.28eu
	4.57iv
	31.70hy
	82.71ap
	1.58fq
	1.08hp
	2.65dm
	0.58bz

	117
	23.03lx
	33.26iu
	4.38pv
	30.50oy
	83.87an
	2.11ak
	1.33ao
	3.44al
	0.62at

	118
	24.65kx
	34.51du
	4.50jv
	31.44iy
	84.25am
	1.80bq
	1.12eo
	2.93bm
	0.62ar

	119
	18.29tx
	31.12ru
	4.24uv
	27.84wy
	87.10ah
	1.92ap
	1.10fp
	3.02am
	0.64ai

	120
	21.03nx 
	35.33cu
	4.51jv
	32.00fy
	85.24al
	1.80bq
	0.93kp
	2.74cm
	0.66ac

	121
	41.12ai
	34.54du
	4.81cu
	33.54ay
	72.33pr
	1.59fq
	1.43am
	3.03am
	0.53tz

	122
	26.97fx
	29.66u
	4.34rv
	27.84wy
	79.35br
	1.71bq
	1.15do
	2.86bm
	0.59by

	123
	14.02wx
	31.64ou
	4.23uv
	27.82xy
	89.03ad
	1.94ap
	1.00jp
	2.94bm
	0.66ab

	124
	25.14hx
	32.38lu
	4.43mv
	29.80sy
	81.85ap
	2.05an
	1.18co
	3.22am
	0.64al

	125
	29.56dw
	32.11mu
	4.51jv
	30.02qy
	79.76ar
	1.92ap
	1.45am
	3.37am
	0.59by

	126
	26.94fx
	30.25su
	4.32sv
	29.02ty
	76.47hr
	1.80bq
	1.11ep
	2.91bm
	0.61av

	127
	26.98fx
	31.57pu
	4.36qv
	29.81ry
	79.53br
	1.99ap
	1.21cp
	3.20am
	0.63ap

	128
	24.00lx
	33.47hu
	4.43mv
	30.98ky
	82.18ap
	2.09al
	1.13do
	3.22am
	0.65af

	129
	16.06vx
	31.13ru
	4.24uv
	27.67y
	87.79ag
	1.89ap
	0.98kp
	2.87bm
	0.66ae

	130
	13.01x
	31.76nu
	4.20v
	27.77y
	89.74ac
	1.80bq
	0.95kp
	2.75cm
	0.66ab

	131
	27.34fx
	37.29au
	4.70fv
	33.74ay
	84.79am
	1.60fq
	0.93lp
	2.53hn
	0.64al

	132
	18.69sx
	36.98au
	4.58iv
	32.55ey
	90.15ab
	2.07am
	0.92lp
	2.99am
	0.69a

	133
	31.10cv
	36.34au
	4.67gv
	33.80ay
	81.37aq
	1.62fq
	1.16do
	2.78bm
	0.59by

	134
	20.10px
	36.11au
	4.48kv
	32.58ey
	86.57ai
	1.90ap
	1.02ip
	2.92bm
	0.65af

	135
	29.36ew
	34.84cu
	4.60hv
	32.53ey
	80.45aq
	1.46kq
	0.96kp
	2.42jn
	0.60bx

	136
	28.62fx
	37.87at
	4.72ev
	34.80av
	83.58ao
	1.84ap
	1.29ao
	3.12am
	0.59by

	137
	31.66bv
	38.70ar
	4.85bt
	35.44au
	82.44ap
	1.99ap
	1.38ao
	3.37am
	0.60bx

	138
	28.15fx
	35.34cu
	4.59iv
	32.75dy
	81.86ap
	2.06an
	1.29ao
	3.34am
	0.61au

	139
	30.01cw
	38.17at
	4.75dv
	35.25av
	82.65ap
	1.79bq
	1.12eo
	2.90bm
	0.61av

	140
	42.80af
	34.15eu
	4.88bt
	33.53by
	69.60r
	1.58fq
	1.50al
	3.08am
	0.51yz

	141
	27.97fx
	30.12tu
	4.34rv
	28.65vy
	78.47dr
	1.92ap
	1.26ao
	3.18am
	0.61av

	142
	33.96at
	33.82fu
	4.58iv
	32.36ey
	76.92gr
	1.66dq
	1.47am
	3.14am
	0.53vz

	143
	42.85af
	40.31al
	5.18ah
	37.71aj
	77.23fr
	1.38oq
	1.29ao
	2.66dm
	0.52wz

	144
	36.10ap
	31.60pu
	4.60hv
	29.86qy
	76.42hr
	1.56hq
	1.25ao
	2.81bm
	0.56lz

	145
	37.25am
	38.37ar
	4.91bs
	35.74at
	79.67ar
	1.17qr
	1.19co
	2.36kn
	0.50z

	146
	33.38at
	36.51au
	4.77dv
	34.20ay
	79.55br
	1.52iq
	1.31ao
	2.83bm
	0.53tz

	147
	30.84cv
	41.44ah
	5.02bm
	37.49am
	85.12am
	1.78bq
	1.24bo
	3.01am
	0.60bx

	148
	22.00mx
	35.92au
	4.54jv
	32.41ey
	86.82ah
	1.57gq
	0.95kp
	2.52hn
	0.62ap

	149
	28.37fx
	31.93mu
	4.42nv
	29.98qy
	79.94ar
	1.86ap
	1.37ao
	3.23am
	0.57gz

	150
	25.47hx
	32.39lu
	4.39ov
	29.86qy
	82.46ap
	1.85ap
	1.29ao
	3.14am
	0.59by

	151
	19.30qx
	33.02ju
	4.32rv
	29.88qy
	85.89a-l
	2.01ao
	1.39ao
	3.41al
	0.59bx

	152
	31.66bv
	34.26eu
	4.56jv
	32.45ey
	78.53d-r
	1.81ap
	1.33ao
	3.15am
	0.58dz

	153
	16.21vx
	39.33aq
	4.63hv
	34.76av
	90.61a
	2.28ae
	1.22co
	3.50aj
	0.64aj

	154
	0.00y
	0.00v
	3.31w
	0.00z
	0.00s
	0.81r
	0.83np
	1.64no
	0.49z

	155
	0.00y
	0.00v
	3.217w
	0.00z
	0.00s
	0.75r
	0.55p
	1.29o
	0.58cz

	Mean 
	29.97 
	35.95 
	4.69 
	33.24 
	80.28 
	1.85 
	1.25 
	3.10 
	0.60 


* Name of genotypes given in Annex A; **See Table 2 for abbreviations of the characters; ***means sharing the same letter 

  (letters within range) within a column are statistically non-significant (P > 0.05)






















