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Effect of organic and chemical fertilizers application on relationships among
growth indices, corm characteristics, flower related attributes and yield of saffron
(Crocus sativus L.) ecotypes
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Table 1. Physicochemical properties of the soil at the experimental site and the applied compost

NESp) S S gaS
Characteristics o gt Unit Soil Compost
pH (H20) (OT) az el - 7.34(1:5) | 8.83(1:5)
pH (CaCl2) (pandS” s JS7) s Al - 7.27(1:5) | 8.2 (1))
EC (dS.m™) WSS s (dSm™) 1.18 (1:5)  5.38(1:5)
Organic carbon ST oS (%) 0.4 8.8
Organic matter ST esbe (%) - 15.1
CaCO;3 SaT (%) 22.5 -
CEC 558 Isls s b | (Cmol(+) kg!) 20 -
N OS5, (%) 0.053 0.8
Available P s B b (mg.kg?) 6.2 0.19
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Table 2. Geographical information of saffron corm provenances

Bl Se Ul dib gl
Corm provenance Lo Province Ol Latitude Longitude = Altitude (m)

Estahban Olgwl | Fars ook | N29°07 E'54° 02 1773
Bajestan Okws | Khorasan Razavi | (s, ol = N'34° 31 E'58° 10 1235
Torbat-e Heidarieh | «,u>c.; Khorasan Razavi | s, 0l N'35°16 E'59° 12 1363
Zarand &,; | Kerman ok S N'30° 49 E'56° 34 1666
Sarayan oLl | South Khorasan wsr o= | N'33°51 E’'58° 30 1438
Ferdows 9  Khorasan Razavi = 55,0l = N'34°01 E’'58° 10 1284
Qaen 6 | South Khorasan ool | N'33743 E'59° 10 1457
Gonabad sL8 | Khorasan Razavi | ,s, 0l N'34°20 E'58° 42 1096
Natanz 5k | Isfahan Olaol  N'33°33 E’'51° 51 1700
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Table 3. Path analysis coefficients, direct (bold —diagonal) and indirect effects of flower related characteristics, emergence, growth indices and corm characteristics on

stigma yield of saffron ecotypes in control (without fertilizer) treatment

Plant characteristics A8 Sl rsy FN FFW | DFW = FSW SL MBEP | MBER = SBN @ CGR; & CGR:
FN IS sl 0.992"" ' 0.804 -0.114  -0.022 -0.777 @ 0.159 0.064  -0.288  -0.017 -0.240  0.004
FFW I 5 oss 0.995" | 0.802 -0.114 -0.022 -0.778 @ 0.159 0.067  -0.287 @ -0.019 -0.237 = 0.004
DFW I S 035 0.996" = 0.799 -0.114  -0.022 -0.775 0.151  0.067 -0.283 | -0.019 | -0.242 | 0.007
FSW I 50 0.989" = 0.802 -0.114  -0.022 -0.779 0.163 = 0.067  -0.299 @ -0.017 -0.239 = 0.004
SL IS J b 0.376"  0.327 -0.047 -0.009 -0.325 0.391 0.082  -0.512 | -0.009 -0.206 -0.024
MBEP ol Gl gghs Ao s 0.56" | 0.456 -0.068 -0.013  -0.465 0.286 0.112  -0.567 @ 0.002 -0.278 -0.016
MBER ol Sl ggh S e 0.404" ' 0.357 | -0.050 | -0.010 | -0.358 | 0.308 | 0.098 | -0.649 = 0.009  -0.306 @ 0.004
SBN s s pale sl | -0.247™ | -0.170  0.027 | 0.005 0.166 | -0.043 = 0.003 | -0.069 | 0.081 0.048 -0.073
CGRy S Al e 5l BB ) e e 0.656" | 0.536  -0.075  -0.015 | -0.518 | 0.223 | 0.087 | -0.552 @ -0.011 -0.360 0.042
CGRa Sl Al e jldm diy ce e | -0.058"™ | -0.027 | 0.003  0.001 | 0.023 | 0.080 0.015 | 0.021 0.050 | 0.127 | -0.199
LAL Sl o e 1 13 SS e e ls 0.847" | 0.683  -0.100 -0.019 -0.685 0211 0.097 -0.421 @ -0.007  -0.259 | -0.009
LAL S Al o 5l dny o5 o e ls 0.938"" = 0.754 -0.107  -0.021 -0.731 0234 0.087 -0.424 @ -0.007  -0.283 | -0.008
LN w8 sl | -0.258% | -0.171 | 0.028 | 0.005 0.182  -0.071 -0.006  0.021 0.061 | 0.041 | -0.064
LL £, dsb 0.819" | 0.695 -0.098  -0.019 -0.686 0.173  0.051  -0.289 @ -0.025 -0.210  0.021
LDW &E oS 0 0.528" | 0.428 -0.064 -0.012 -0.437 0.197 0.091  -0.340 | 0.023  -0.138  -0.071
BMD 035 S plgs 0.906™ = 0.754  -0.109  -0.021 -0.745 0.148 0.081  -0.347 | -0.008 -0.253 = 0.000
CN PSR 0.388" | 0.253 | -0.039 | -0.008 | -0.236 | -0.157 | -0.030 | 0.326 @ -0.030 = 0.083 @ 0.014
CFW FEINIT 0.609" | 0.495 @ -0.071 @ -0.014 | -0.485 | 0.058 ' 0.079 @ -0.382 = 0.027 -0.255 -0.007
CDW @ St 05 0.706" | 0.563 | -0.080 | -0.016 | -0.553 | 0.061 | 0.073  -0.340 = 0.025 | -0.253 -0.003
CMW 05 o Sola 0.482" | 0.419  -0.057  -0.011  -0.411 ' 0.145 0.077 | -0.490 = 0.022 -0.303 0.015
SCN S by sluw 0.031" | -0.026 | 0.003 | 0.000 = 0.042 | -0.213 | -0.061 | 0.385 @ -0.046 @ 0.107 = 0.060
MCN Lo g claay slaws 0.528" | 0.479 @ -0.065  -0.012  -0.454 @ 0.234 0.061 | -0.332 | 0.016 -0.140 -0.065
LCN by glaa sl 0.214" | 0.133 | -0.020 | -0.005 | -0.124 | -0.093 | 0.040 | -0.134 = 0.019  -0.166 @ 0.020
ns, * and **: Not significant and significant at 5 and 1% probability levels, respectively Lo y3 & 5 gy et o 53 Jls gme 5 Sl dmn b 5 e T ¥ ns
rsy: Correlation coefficient with stigma yield Y 3 Shos b SKasod < o TSY
AER?
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Table 3. Continued dalsl =Y J g

Plant characteristics A8 Sl LAL LA LN LL LDW BMD CN CFW CDW CMW SCN MCN LCN

FN IS sl 0.477 0.251 0.070 = -0.356 @ -0.275 0.341 0.128 = -0.021 0.054 0.473 = -0.001 0.299 = -0.021
FFW I 5 oss 0.491 0.252 0.081 = -0.353  -0.292 0.346 0.138 | -0.021 0.055 0.457 | -0.001 0.288 | -0.022
DFW I S 035 0.495 0.252 0.081 = -0.348  -0.289 0.348 0.141 | -0.021 0.057 0.473 = -0.001 0.267 = -0.028
FSW O CINT) 0.494 0.251 0.077 | -0.363  -0.290 0.347 0.123 = -0.021 0.055 0.479 = -0.002 0.293 = -0.020
SL IS J b 0.303 0.160 0.059 -0.183 @ -0.261 0.138 | -0.163  -0.005 0.012 0.336 | -0.020 0.300 0.030
MBEP ol Sl 5 5gb Ao 0.486 0.209 0.017 | -0.189  -0.422 0.262 = -0.107 | -0.024 0.051 0.620 | -0.020 0.273 | -0.045
MBER ol Sl ) sgh sy 0.365 0.175 0.011 = -0.183 @ -0.270 0.194 = -0.204 -0.020 0.041 0.685 | -0.021 0.257 | -0.026
SBN Wy shale ol | -0.048 | -0.022  -0.247 0.129 | -0.149 = -0.035 -0.150 @ -0.011 0.023 0.240 = -0.020 0.097 = -0.029
CGR1 e e R -SRIy 0.405 0.210 0.038 = -0.241  -0.198 0.255 @ -0.093 | -0.024 0.055 0.764 = -0.011 0.196 = -0.057
CGR2 el e Sl ey iy sy 0.045 0.019 = -0.176 0.073 | -0.308 = -0.001 = -0.049 @ -0.002 0.002 | -0.114 -0.018 0.274 0.021
LAL P R [ - JU g S 0.562 0.246 0.043 = -0.307 -0.418 0.349 0.022 | -0.025 0.062 0.603 | -0.012 0.276 | -0.042
LAL S Al o 5l dny o5 e s ls 0.516 0.268 0.046  -0.305 -0.360 0.338 0.058 | -0.024 0.060 0.572 | -0.008 0.320 | -0.036
LN @S sl -0.074 1 -0.038 | -0.328 0.120 = -0.122 | -0.053 = -0.211 -0.010 0.018 0.307 | -0.022 0.172 | -0.045
LL £ L d b 0.419 0.198 0.096 -0.412 -0.176 0.295 0.028 | -0.013 0.038 0.464 | -0.005 0.256 0.016
LDW £ eSas 0 0.455 0.186 = -0.077 -0.140 @ -0.517 0.252 | -0.035 -0.023 0.050 0.427 | -0.021 0.332 | -0.039
BMD 035 T j plgs 0.540 0.249 0.048 = -0.335 -0.358 0.363 0.086 = -0.026 0.065 0.587 | -0.006 0.265 | -0.043
CN 45 sl 0.030 0.039 0.170 = -0.028 0.045 0.077 0.406 0.002 0.001 | -0.443 0.030 = -0.119 0.002
CFW W 505 0.422 0.191 = -0.101 = -0.159  -0.348 0.281 @ -0.026 | -0.034 0.074 0.749 = -0.013 0.223 = -0.094
CDW St Oy 0.450 0.207 = -0.076 = -0.203 = -0.335 0.305 0.006 | -0.032 0.078 0.749 = -0.012 0.183 = -0.089
CMW 05 Sola 0.374 0.169 = -0.111  -0.211 @ -0.244 0.235 | -0.198  -0.028 0.064 0.907 | -0.022 0.216 = -0.072
SCN sy gbas sl | -0.196 | -0.063 0.199 0.054 0.301 = -0.066 0.335 0.012 | -0.027 -0.556 0.036 = -0.265 0.015
MCN Lo gze laay sl 0.309 0.170 = -0.113 = -0.210  -0.342 0.191 | -0.096 -0.015 0.028 0.389 = -0.019 0.502 0.010
LCN Sy laas sl 0.189 0.077 | -0.118 0.052  -0.162 0.126 | -0.005 @ -0.025 0.056 0.526 | -0.004 -0.042 -0.125

5(CGRD J348 iy e (SBN) 4z 53 o5 6l sl ( MBER) ol 6l g 5 56k s (MBEP) Lol 6l g 34 do 35 «(SL) S U5k « FSW) IYS™ 5 0355 «(DFW) £ oKt 035 (FFW) 8 5 055 «(FN) 8 sl
ey S 059 (CFW) 505y (CN) 4 slds (BMD) 0345 " ) rl): «(LDW) ﬁfj_» S 055 «(LL) éfj_» Jsb «(LN) éf_/.{ 3w ¢ Gl e - 40 5l (LAL) da g (LAIL) Je éf_/.{ Ch“ gl (Sl Al e (CGR2) s

Y seiledly 5HLCN) iy 4y sl 3 IMCN) Lo g2 45 sluws (SCND) 55 4 slaws (CMW) 43 055 5 Kke (CDW)

Flower number (FN), Fresh flower weight (FFW), Dry flower weight (DFW), Fresh stigma weight (FSW), Stigma length (SL), Main bud emergence percent (MBEP), Main bud emergence
rate (MBER), Sub bud number per corm (SBN), Crop growth rate before (CGR:) and after (CGR2) critical stage, Leaf area index before (LAL) and after (LAL) critical stage, Leaf number
(LN), Leaf length (LL), leaf dry weight (LDW), Biomass duration (BMD), Corm number (CN), Corm fresh weight (CFW), Corm dry weight (CDW), Corm mean weight (CMW), Small
corms number (SCN), Medium corms number (MCN) and Large corms number (LCN). Residual effect: 0.013
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Table 4. Path analysis coefficients, direct (bold —diagonal) and indirect effects of flower related characteristics, emergence, growth indices and corm characteristics on

stigma yield of saffron ecotypes in compost treatment
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Plant characteristics A8 Sl rsy FN FFW DFW FSW SL MBEP MBER SBN CGR;y CGR2
FN IS sl 0.991" | -0.206 0.794 0.771 0.364 -0.088 0.341 -0.077 -0.178 = -0.073 0.050
FFW I 5 oss 0.988"" -0.205 0.799 0.775 0.373 -0.095 0.294 -0.069 -0.163 -0.070 0.044
DFW I S 035 0.973* -0.202 0.787 0.786 0.364 -0.082 0.284 -0.069 -0.098 = -0.073 0.031
FSW I 50 0.884"" -0.185 0.735 0.706 0.406 -0.101 0.003 -0.012 -0.094 = -0.049 -0.006
SL IS J b 0.525M -0.114 0.478 0.410 0.261 -0.158 0.015 -0.044 -0.368  -0.018 0.086
MBEP ol Gl gghs Ao s 0.379 s -0.083 0.275 0.262 0.001 -0.003 0.853 -0.178 -0.113 -0.093 0.120
MBER ol ailm s e s 0.323m™ -0.079 0.276 0.270 0.025 -0.035 0.758 -0.200 -0.154 = -0.104 0.116
SBN > o 4l sldas -0.270™ 0.050 -0.176 -0.104 -0.052 0.079 -0.131 0.042 0.737 = -0.030 -0.135
CGRi S Al e 5l BB ) e e 0.4951s -0.117 0.437 0.448 0.155 -0.023 0.614 -0.162 0.173 = -0.129 0.028
CGR2 S Al e Sl e Aoy Cos -0.268 ™ 0.056 -0.188 -0.133 0.012 0.074 -0.553 0.126 0.539 0.019 | -0.185
LAL P R [ - JU g S - 0.661™ -0.136 0.493 0.452 0.125 -0.047 0.776 -0.152 -0.264 | -0.079 0.136
LAL S Al o 5l dny o5 o e ls 0.618™ -0.130 0.468 0.460 0.108 -0.025 0.794 -0.176 -0.189 | -0.099 0.109
LN PTRt JUNER, -0.432m 0.086 -0.349 -0.277 -0.135 0.124 -0.130 0.051 0.627  -0.012 -0.138
LL £, dsb 0.380™ -0.089 0.310 0.321 0.030 -0.031 0.759 -0.195 -0.178 | -0.097 0.123
LDW £ oS 0 0.472m -0.102 0.411 0.435 0.249 -0.006 0.018 0.009 0.489 | -0.067 -0.097
BMD 035 o j plgs 0.695" -0.144 0.529 0.481 0.162 -0.070 0.700 -0.134 -0.260 | -0.071 0.138
CN PSR -0.201™ 0.040 -0.169 -0.068 -0.084 0.107 0.029 -0.009 0.471 -0.038 -0.109
CFW FEINIT 0.434m -0.093 0.374 0.409 0.208 -0.008 0.127 -0.014 0.477 | -0.069 -0.069
CDW St 05 0.531m™ -0.111 0.465 0.493 0.239 -0.041 0.131 -0.024 0.397  -0.068 -0.046
CMW 05 Sola 0.360 " -0.076 0.343 0.282 0.267 -0.100 -0.320 0.072 0.085 0.005 -0.036
SCN S by e -0.541™ 0.105 -0.412 -0.330 -0.150 0.118 -0.286 0.054 0.543 -0.004 -0.150
MCN Lo g claay slaws -0.28™ 0.051 -0.178 -0.193 -0.073 -0.073 -0.007 -0.048 -0.199 0.009 0.070
LCN Sy glaa sl 0.730" -0.148 0.545 0.529 0.221 -0.027 0.335 -0.023 -0.015 -0.038 0.045
ns, * and **: Not significant and significant at 5 and 1% probability levels, respectively Lo y3 & 5 gy el o 53 Jls gme 5 Sl e b o5 e T ¥ ons
rsy: Correlation coefficient with stigma yield IS 3 Shos b Kasod o TSY
AN
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Table 4. Continued aalsl =¥ J g
Plant characteristics @Lf Sl LAL LAL LN LL LDW BMD CN CFW CDW CMW SCN MCN LCN
FN IS sl 0.007 0.056 0.169 -0.316 0.087 -0.172 0.020 0.127 -0.442 -0.129 0.073 | -0.083 -0.105
FFW 5 5 oss 0.007 0.052 0.176 -0.283 0.092 -0.164 0.022 0.132 -0.476 -0.151 0.074 | -0.075 -0.100
DFW I8 S 05 0.006 0.052 0.142 -0.297 0.098 -0.151 0.009 0.147 -0.514 -0.126 0.060 | -0.082 -0.099
FSW AN 505 0.003 0.024 0.134 -0.053 0.109 -0.099 0.022 0.145 -0.483 -0.231 0.053 | -0.061 -0.080
SL IS J b 0.003 0.014 0.316 -0.144 0.006 -0.110 0.072 0.014 | -0.210 -0.221 0.106 0.156 -0.025
MBEP ol Sl 5 5gb Ao s 0.010 0.082 0.061 -0.648 0.004 -0.203 -0.004 0.042 -0.126 0.131 0.048 | -0.003 -0.058
MBER ol Sl ) sgh sy 0.008 0.078 0.103 -0.711 -0.008 -0.165 -0.005 0.019 -0.099 0.126 0.039 0.081 -0.017
SBN 4 bl sl -0.004 -0.023 -0.344 0.176 0.118 0.087 -0.068 0.183 -0.441 -0.040 -0.105 @ -0.090 0.003
CGR1 e S N R -SRIy 0.007 0.068 -0.039 -0.552 0.092 -0.136 -0.031 0.152 -0.434 0.014 -0.004 = -0.024 -0.043
CGR2 el e Sl ey iy sy -0.008 -0.052 -0.302 0.486 0.093 0.184 -0.063 0.106 | -0.205 -0.068 -0.116 = -0.127 0.036
LAL P R [ - JU. g Mg - 0.011 0.081 0.170 -0.571 0.014 -0.239 0.026 0.048 -0.191 0.032 0.091 -0.022 -0.092
LAL Sl Al o 5l dny o5 o e ls 0.010 0.089 0.109 -0.652 0.020 -0.204 -0.008 0.059 -0.211 0.108 0.056 | -0.017 -0.061
LN PTRt JUNER, -0.005 -0.024 -0.404 0.216 0.083 0.116 -0.087 0.129 -0.181 0.067 -0.127 = -0.092 0.028
LL £ L d b 0.009 0.079 0.120  -0.729 -0.014 -0.172 -0.005 0.013 -0.092 0.148 0.044 0.060 -0.032
LDW £ L eSas 05 0.001 0.010 -0.188 0.058 0.178 -0.036 -0.042 0.268 -0.725 -0.188 -0.037 = -0.107 -0.062
BMD 035 T j gl 0.011 0.073 0.190 -0.506 0.026 -0.247 0.038 0.074 | -0.277 -0.037 0.104 0.015 -0.099
CN 45 sl -0.003 0.006 -0.332 -0.032 0.070 0.088 -0.106 0.123 -0.220 0.160 -0.115 = -0.051 0.042
CFW NAINST 0.002 0.019 -0.185 -0.034 0.169 -0.065 -0.046 0.282 | -0.774 -0.158 -0.025 @ -0.036 -0.056
CDW a o Sas 05 0.003 0.023 -0.089 -0.082 0.157 -0.084 -0.029 0.267 | -0.818 -0.185 0.003 | -0.013 -0.058
CMW 05 Sola -0.001 -0.027 0.077 0.308 0.095 -0.026 0.048 0.128 -0.431 -0.350 0.044 0.017 -0.045
SCN i Gy sl -0.007 -0.035 -0.358 0.225 0.046 0.181 -0.085 0.049 0.016 0.108 -0.143  -0.088 0.063
MCN Lo 20 glads slux -0.001 -0.004 0.111 -0.130 -0.057 -0.011 0.016 -0.030 0.032 -0.018 0.038 0.334 0.082
LCN Sy laas sl 0.007 0.037 0.078 -0.157 0.074 -0.166 0.031 0.107 -0.323 -0.107 0.061 -0.187 -0.147

5(CGRD J548 iy cew (SBN) w53 25 61 sl ( MBER) ol 6l g 5 56k s o (MBEP) Lol &l g 345 do 35 «(SL) S U5k « FSW) I3S™ 5 0355 (DFW) £ oKt 035 (FFW) 8 5 055 «(FN) 8 sl
a oS 055 (CFW) s 5 055 (CN) s slus (BMD) 03 45 ces ¢ls> (LDW) 8 Sz 035 (L) 8 1 Jgb lLN) 8 slaws ¢ Sl pw dlo o 51 (LAD) aw 5 LATY) J,;gfjch_ﬂ o2l Sl o dl e 51 (CGR2) A
¢ ediledl S1LLCN) ciys an sl 5 IMCN) Lows s20 40 514w (SCN) 5,5 4 slaws (CMW) a5 0355 ‘_,;vl-:ﬁ (CDW)
Flower number (FN), Fresh flower weight (FFW), Dry flower weight (DFW), Fresh stigma weight (FSW), Stigma length (SL), Main bud emergence percent (MBEP), Main bud emergence
rate (MBER), Sub bud number per corm (SBN), Crop growth rate before (CGR:) and after (CGR2) critical stage, Leaf area index before (LAL) and after (LAL) critical stage, Leaf number
(LN), Leaf length (LL), leaf dry weight (LDW), Biomass duration (BMD), Corm number (CN), Corm fresh weight (CFW), Corm dry weight (CDW), Corm mean weight (CMW), Small
corms number (SCN), Medium corms number (MCN) and Large corms number (LCN). Residual effect: 0
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Table 5. Path analysis coefficients, direct (bold —diagonal) and indirect effects of flower related characteristics, emergence, growth indices and corm characteristics on

stigma yield of saffron ecotypes in chemical fertilizer treatment

Plant characteristics AE Cliv sy FN FFW DFW FSW SL MBEP MBER SBN CGR: CGR2
FN IS sl 0.991** 0.801 -0.541 0.005 0.534 0.022 -0.208 0.447 0.017 -0.415 0.029
FFW I 5 oss 0.991** 0.799 -0.542 0.005 0.530 0.020 -0.198 0.423 0.016 -0.399 0.027
DFW I S s 0.994* 0.800 -0.542 0.005 0.532 0.022 -0.200 0.427 0.017 -0.407 0.029
FSW AN 505 0.957" 0.762 -0.512 0.004 0.561 0.024 -0.226 0.502 0.016 -0.406 0.033
SL NS Jsb 0.524" 0.396 -0.252 0.002 0.307 0.044 -0.184 0.481 0.020 -0.435 0.036
MBEP kol a1 5gb Aoy 0.524 " 0.467 -0.300 0.003 0.356 0.023 -0.357 0.705 0.019 -0.523 0.037
MBER kol a1 5gb s 0.548 " 0.477 -0.305 0.003 0.374 0.028 -0.335 0.752 0.018 -0.496 0.036
SBN w3 o &l s -0.424" -0.314 0.205 -0.002 -0.206 | -0.020 0.160 -0.319 -0.043 0.225 -0.068
CGR: e S N R -SRIy 0.650" 0.559 -0.364 0.003 0.383 0.032 -0.315 0.628 0.016 -0.594 0.028
CGR:2 el e Sl ey iy sy -0.439"¢ -0.320 0.205 -0.002 -0.261 -0.022 0.185 -0.381 -0.041 0.231 -0.072
LAL P R [ - JU. g S - 0.898™" 0.735 -0.493 0.004 0.488 0.029 -0.203 0.508 0.011 -0.446 0.018
LAL S Al o 5l dny o5 e e ls 0.767° 0.636 -0.420 0.004 0.405 0.036 -0.237 0.535 0.017 -0.538 0.025
LN w38 sl -0.399 "¢ -0.271 0.181 -0.002 -0.200  -0.014 0.117 -0.217 -0.039 0.115 -0.062
LL &, dsb 0.568 " 0.447 -0.293 0.003 0.305 0.031 -0.255 0.533 0.036 -0.421 0.055
LDW &£ oS 0 0.545" 0.475 -0.318 0.003 0.291 0.022 -0.126 0.344 -0.011 -0.378 -0.021
BMD 035 Sy plgs 0.864™" 0.702 -0.470 0.004 0.468 0.031 -0.189 0.499 0.010 -0.442 0.017
CN b sl -0.379 "¢ -0.327 0.213 -0.002 -0.269 | -0.024 0.288 -0.639 -0.028 0.381 -0.049
CFW w505 0.689" 0.593 -0.401 0.003 0.355 0.012 -0.118 0.344 -0.006 -0.285 -0.013
CDW @ St 05 0.660" 0.573 -0.387 0.003 0.343 0.020 -0.146 0.361 -0.006 -0.404 -0.012
CMW 0y Sola 0.600" 0.530 -0.353 0.003 0.346 0.028 -0.253 0.602 0.009 -0.488 0.012
SCN 30 Geay sl -0.462"¢ -0.388 0.260 -0.002 -0.304  -0.022 0.264 -0.590 -0.028 0.355 -0.049
MCN Lo 2o glaay slux -0.171" -0.132 0.099 -0.001 -0.059 0.027 -0.034 0.219 -0.004 -0.166 -0.005
LCN Sy glaan sl 0.832"" 0.707 -0.480 0.004 0.461 0.008 -0.230 0.472 0.009 -0.359 0.014

ns, * and **: Not significant and significant at 5 and 1% probability levels, respectively
rsy: Correlation coefficient with stigma yield
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Table 5. Continued dalsl =0 J g
Plant characteristics Aol LAL LAL LN LL LDW | BMD CN CFW CDW  CMW SCN MCN LCN
FN JE sl | -0.849 | 0.540 @ 0.207 | -0.180  0.385  -0.152  -0.343 -0.273 0.500 0.021 0.363 0.047 = 0.035
FFW K 5055 -0.842 0.526  0.204  -0.174  0.381 | -0.150  -0.330  -0.273 0.499 0.021 0.359 0.052 | 0.035
DFW B eSer 035 -0.844 0 0.536 0 0.212 | -0.179 0.379 | -0.151 | -0.334 | -0.268 0.496 0.021 0.360 0.047 = 0.034
FSW IS 5055 -0.804 0 0.490 | 0.218 | -0.175 0.336 | -0.144  -0.404 | -0.233 0.428 0.020 0.405 0.030 = 0.032
SL IS Jb | -0.604 | 0.551 | 0.193 | -0.228 0.327 | -0.124 | -0.460 | -0.098 0.323 0.020 0.377 | -0.175 | 0.007
MBEP ol ail y b asys | -0.525 1 0451 | 0.200 | -0.230 | 0.229 | -0.092 | -0.679  -0.121 0.287 0.023 0.554 | -0.027 | 0.025
MBER ol al y b s ,w | 0625 | 0.483 | 0.177 | -0.228 0.297 | -0.115 | -0.716 | -0.168 0.336 0.026 0.588 | -0.083 | 0.025
SBN s spale sl | 0238 | -0.271 | -0.547 @ 0.269 0.172 | 0.041 0.548 = -0.050 0.089 = -0.007 = -0.493 | -0.023 | -0.008
CGR; Sl de el Js s, e m | <0695 1 0.616 | 0.119 | -0.228 0.413 | -0.129 = -0.540 | -0.177 0.475 0.027 0.448 | -0.079 | 0.024
CGR2 Slpmde e Sl di, e e | 0237 1 -0.242 0 -0.528 | 0.250 0.192 | 0.040 0.575 | -0.065 0.121 © -0.005 @ -0.508 | -0.020 | -0.008
LAL Sl o 5l 15 6E  mbaw esls | 20925 1 0.614 | 0.074 | -0.167 0.526 | -0.172  -0.378 | -0.316 0.613 0.027 0.376 | -0.057 | 0.031
LAL Slpudo e 5lam 6§ ) mbu sz -0.835 1 0.680 | 0.106 | -0.216 = 0.494  -0.158 | -0.446 = -0.241 0.573 0.028 0.401 | -0.104 = 0.024
LN e sl | 0112 | -0.118 | -0.611 = 0.250 0.258 = 0.018 0.427 = -0.081 0.221 0.000 = -0.386 | -0.089 | -0.008
LL &0k <0480 0.457 | 0.474 | -0.322 0.095  -0.090  -0.675 | -0.052 0.141 0.018 0.581 | -0.038 | 0.017
LDW £, ees 0y, | <0749 | 0.517 | -0.243 | -0.047 | 0.649 | -0.145 | -0.101 | -0.318 0.672 0.026 0.099 | -0.118 | 0.022
BMD o35 Cajplss | <0918 | 0.620 | 0.064 | -0.168 0.542 | -0.173  -0.361 | -0.310 0.611 0.027 0.353 | -0.081 | 0.029
CN wolw | 0415 | -0.360 | -0.310 | 0.258  -0.078  0.074 0.842 0.053 | -0.136 = -0.022 = -0.732 0.089 = -0.017
CFW w5 0js  -0.794 0 0.444  -0.135  -0.045 0.560 = -0.146 = -0.122 | -0.369 0.627 0.024 0.151 | -0.020 | 0.031
CDW weSas ojs | -0.811 1 0.557 | -0.193 | -0.065 0.624  -0.151  -0.163 = -0.331 0.699 0.027 0.181 | -0.086 = 0.026
CMW w03y ke | -0.781 | 0.587 | -0.009 @ -0.182 0.514 | -0.146 = -0.576 | -0.267 0.582 0.032 0.520 | -0.136 | 0.026
SCN socbkaslus | 0464 -0364  -0.315 0 0.250  -0.086 = 0.082 0.823 0.074 | -0.169 | -0.023 = -0.749 0.074 = -0.020
MCN Lo ge glaay sl | -0.184 | 0.248 | -0.192 | -0.043 0.269 | -0.049  -0.264 | -0.027 0.212 0.016 0.194 | -0.284 @ -0.012
LCN Cys gas sl | <0733 1 0409 | 0.129 | -0.140  0.358 | -0.125 = -0.368 @ -0.291 0.465 0.022 0.374 0.087  0.040

5(CGRD J348 iy e (SBN) 4 j3 25 61 sl ( MBER) Lol 6l g 5 56k s (MBEP) Lol 6l 545 do 35 «(SL) AS” U5k « FSW) I3S™ 5 355 (DFW) £ oKt 035 (FFW) 8 5 055 «(FN) 8 sl
oy 6Sis 055 (CFW) 4z 5055 (CN) sy sliws «(BMD) 63 55 o 5 152 (LLDW) & o8 055 «LL) & 11 U5k oLN) &8 5l S s dlom o 51 (LAD) sy 5 (LALD J5 65 5y elanw 25U ¢ Sl o al o 51HCGR2) ey
¢ obilodly 1LLCN) Cays 4 sl 5 IMCN) Lo i a3 514w «(SCND 54, 4y 3liss CMW) & 035 555k (CDW)
Flower number (FN), Fresh flower weight (FFW), Dry flower weight (DFW), Fresh stigma weight (FSW), Stigma length (SL), Main bud emergence percent (MBEP), Main bud emergence
rate (MBER), Sub bud number per corm (SBN), Crop growth rate before (CGR:) and after (CGR2) critical stage, Leaf area index before (LAL) and after (LAL) critical stage, Leaf number
(LN), Leaf length (LL), leaf dry weight (LDW), Biomass duration (BMD), Corm number (CN), Corm fresh weight (CFW), Corm dry weight (CDW), Corm mean weight (CMW), Small

corms number (SCN), Medium corms number (MCN) and Large corms number (LCN). Residual effect: 0
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Table 6. Analysis of variance and changes (%) of plant characteristics of saffron ecotypes in fertilizer application treatments compared to the control (without fertilizer) treatment

DSW FN FFW DFW FSW SL MBEP MBER SBN CGR1 CGR2 LAL
Compost s geaS” 15 14.9 11 20.8 14.1 0.97 8.3 -4 19.5 18.7 51.6 15.9
Chemical Fertilizer obesd 358 37 34 29 30.4 37 0.97 -6.3 -16.3 9.2 18 61.3 8.7
SOV i ol
Fertilizer type (df, 2) sS85 Hox *oE * * * ns Hox ns * * * *
Ecotype (dﬁ 8) ‘7‘;“‘;‘ sksk sksk sksk sksk sksk ns sksk ksk sksk ksk sksk sksk
FertilizerxEcotype (df, 16) bl ji ns Hox *oE *ox ns ns *oE ns ns * *oE ns
Table 6. Continued aalsl =% J g
LAL | LN LL LDW BMD  CN | CFW CDW CMW | SCN | MCN LCN
Compost CwyeS | 174 1242 0 24 232 | 131 243 | 26 28.3 5.8 16.7 145 54
Chemical Fertilizer wbesass | 183 211 | 49 217 9.7 6.8 | 21.7 19.8  12.8 -184 | 25 39.6
SOV i ol
Fertilizer type (df, 2) sS s F * ns HoE * *oE * ns ns Hox ns *
Ecotype (dﬁ 8) “fé;' sksk sksk sksk sksk sksk ns sksk ns sksk sksk sksk sksk
FertilizerxEcotype (df, 16) L. 51 | ns ns ns ns ns ns *oE Hox *oE *oE *oE Hox

«SBN) a3 25 Gl shis (MBER) Lol il g 548 s (MBEP) Lol 6l g 5 56k st y5 «(SL) I98™ J 5b (ESW) 38 5 0055 «(DFW) 8 6SCas 0355 «(FFW) 8 5 055 (EN) 8 slaws (DSW) 9™ $Ces 035
a2 5 055 (CN) a5l « BMD) 6358 5 ¢l « LDW) &5 80 0055 «(LL) &8 I b o(LN) &8 515 ¢ Gl ms sl o 51 (LAD) oy 5 LALD 5 5, el 25 s ¢ Gl o 1o 5H(CGR2) ey 5 (CGRY) J5 6l o, o
(LCN) ciiys 4w slaw 5 IMCN) Lo 520 4 3145 (SCN) 555 a0 slaws (CMW) a5 0355 ‘_,-fvl:n (CDW) a, K 035 (CFW)
Dry stigma weight (DSW), Flower number (FN), Fresh flower weight (FFW), Dry flower weight (DFW), Fresh stigma weight (FSW), Stigma length (SL), Main bud emergence percent
(MBEP), Main bud emergence rate (MBER), Sub bud number per corm (SBN), Crop growth rate before (CGR1) and after (CGRy) critical stage, Leaf area index before (LAl) and after
(LAL) critical stage, Leaf number (LN), Leaf length (LL), leaf dry weight (LDW), Biomass duration (BMD), Corm number (CN), Corm fresh weight (CFW), Corm dry weight (CDW),
Corm mean weight (CMW), Small corms number (SCN), Medium corms number (MCN) and Large corms number (LCN)
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Effect of organic and chemical fertilizers application on relationships among
growth indices, corm characteristics, flower related attributes and yield of saffron
(Crocus sativus L.) ecotypes

Ghanbari, J'. and Gh.R. Khajoei-Nejad®

ABSTRACT

Ghanbari, J. and Gh.R. Khajoei-Nejad. 2018. Effect of organic and chemical fertilizers application on relationships among
growth indices, corm characteristics, flower related attributes and yield of saffron (Crocus sativus L.) ecotypes. Iranian Journal

of Crop Sciences. 19(4): 297-318. (In Persian).

This experiment was aimed to evaluate the effects of organic and chemical nutritions on flower related
characteristics yield of saffron. Experiment was conducted using randomized complete block design with three
replications at the research field of Shahid Bahonar University of Kerman, Kerman, Iran, during two growing
seasons of 2015 and 2016. Nine saffron ecotypes (Bajestan, Estahban, Ferdows, Gonabad, Natanz, Qaen,
Sarayan, Torbat-e Heydarieh and Zarand) were sown in different nutritional conditions (control (C): no fertilizer
or amendment; 20 tha! compost (Com); and chemical fertilizers (CF): 46 kg ha! N and 13 kg ha! P,Os) in
October 2015. Different traits, growth indices and corm characteristics in first growing season and flower related
traits in second growing season were measured. Correlation analysis showed that the flower number (FN), fresh
and dry flower weight (FFW and DFW), fresh stigma weight (FSW) and biomass duration (BMD) in all
treatments were significantly and positively correlated with stigma yield (SY). The number of large corms
(LCN) (more than 8 g) in CF and Com treatments showed significant and positive correlation with SY. The
results of path analysis in control treatment showed that FN, corm mean weight (CMW), medium corms number
(MCN) (4-8 g) had the highest direct effect (0.804, 0.907 and 0.502, respectively) on SY, whilst, the indirect
effects was mainly through FN on SY. In Com treatment, FFW, DFW, FSW, main bud emergence percentage
(MBEP) and sub bud number per corm (SBN) had the highest direct effects (0.799, 0.786, 0.406, 0.853 and
0.737, respectively) and corm characteristics and growth parameters had the highest indirect effects through
these traits. In CF treatment, FN (0.801), FSW (0.561), LAI after critical stage (0.68), leaf dry weight (LDW)
(0.649) and corm dry weight (CDW) (0.699) had the positive direct effect on SY. Effect of growth parameters
and corm characteristics was mainly through FN on SY. Consequently, with proper nutrition, the number of
flowers per unit area can be increase by improving the growth and the corm yield in the first year while reducing

the effects of unknown factors, therefore improve the yield of saffron.

Key words: Correlation, Path analysis, Saffron, Soil fertility and Stigma yield
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