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RL: root length, RD: root diameter, RFM: root fresh matter, RDM: root dry matter, TFM: total
fresh matter, TDM: total dry matter, tsp: triple super phosphate, and TDC: total dye content.
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pH 7.3

HCOs(meq L?) 1.2
Cl(meq L?) 198.75
Mg?*(megL ™) 11.625
Ca?*(meq L?) 27.6
K*(meq L?) 0.065
Na*(meq L) 23.775
Clay(%) 39
Sand(%) 21
Silt(%) 40
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CaCO3(mM) TFM(g)+SE RD(cm)+SE  RFM(Q)+SE RL(cm)+SE  RDM(g)+SE | TDM(g)+SE | T DC(%)+SE LeafH202+SE RO0tH202+SE Leafprotein+SE  Rootprotein+SE

0%0 13.720.173"  0.48+0.0065" 6.52+0.161° 23.95+0.766" 0.63:0.018% 2.23$0.009" 1.00+0.0002%' 2.56+0.0757 1.7620.012 0.20£0.004°  0.1620.005%
0*5 15.65£0.35°"  0.5+0.00927 7.95:0.141° 27.93 +0.801% 0.73+0.021¢ 2.42#0.012° 1.03+0.0013%° 3.17£0.013" 2.66+0.014° 0.24+0.006"  0.20+0.005"
0*10 16.1140.104° 0.55:0.0092% 8.23+0.088" 29.70£0.312° 0.7840.011° 2.51#0.009° 1.04+0.0062° 3.31:0.006” 2.86:0.015" 0.25:0.006"°  0.20+0.006“
0*15 15.930.188" 0.6+0.0092% 8.11+0.168° 29.8020.621° 0.76$0.007¢ 2.51#0.059° 1.04+0.0009% 3.32+0.004” 2.90+0.018% 0.26+0.006° 0.21+0.006"°
2%0 15.920.361%  0.5520.016" 7.13:0.174" 29.83+0.566° 0.77:0.015° 2.410.008% 1.03+0.0020°* 3.08+0.050° 2.59+0.029° 0.22#0.008  0.18+0.007
2*5 18.62+0.219%° 0.59+0.011% 9.05+0.128% 38.55+0.802° 0.99+0.039% 3.04#0.012° 1.12+0.0152° 3.27£0.023® 2.88+0.011° 0.26+0.005™°  0.21+0.006"°
2*10 22.3320.168" 0.68+0.065% 11.110.174° 44.35:0.324° 1.20#0.013° 3.830.026" 1.09+0.0021° 3.40+0.002° 3.08+0.027° 0.28+0.005"  0.23+0.006%
2*15 19.7320.08%  0.63%0.065" 9.71+0.116° 40.63+0.965” 1.03:0.029° 3.300.011° 1.09+0.0057 3.2030.062% 2.91#0.048” 0.27+0.006  0.22+0.006%
5*%0 17.8220.176 0.6+0.0092% 7.07+0.128" 30.1520.295° 0.76:0.017¢ 2.47$0.002° 1.02+0.0017% 3.30:0.003" 2.84+0.020° 0.24+0.006°  0.19+0.006"*
5%5 20.29+0.416° 0.61x0.0056“' 9.00+0.103 37.85+1.116" 0.95+0.028° 3.00£0.005° 1.06+0.0016" 3.3820.011° 3.02%0.023" 0.29%0.006°  0.24:0.006°
5*10 24.58+0.37°  0.69+0.011° 10.46+0.078% 44.38+0.794° 1.15:0.026® 3.61+0.019° 1.06+0.0016°° 2.84#0.031% 2.570.049" 0.30+0.006"  0.240.007°
5*%15 23.2620.056™ 0.64+0.011%° 9.330.076“ 43.0020.645" 1.08+0.018 3.4430.024° 1,05+0.0017% 2.61:0.003°' 2.210.015° 0.29+0.007*  0.25+0.007°
10%0 11.91#0.058” 0.39+0.011" 5.58+0.138" 19.59+0.898" 0.50:0.024° 1.88:0.026' 0.98+0.0044° 2.58+0.047% 2.22+0.026° 0.28+0.005°  0.23+0.005
10*5 13.82+0.083" 0.480.065" 6.34+0.044%" 22.79+0.140° 0.59:0.005" 2.14%0.006' 0.94+0.0018" 2.54%0.043° 2.24+0.022° 0.30+0.006°  0.240.007°
10*10 17.030.002° 0.5:0.0092° 8.25:0.057% 28.85:0.315° 0.78:0.011° 2.770.053' 0.91+0.0028' 2.54+0.038% 2.14:0.030° 0.28+0.004™  0.24+0.007%
10*15 14.99+0.262°" 0.43+.065°" 7.19:0.138" 26.03+0.532° 0.68:0.016° 2.48:0.01° 0.58+0.0023'  2.39+0.0457 1.96+.0.043° 0.25:0.007° 0.21%0.007°°
15%0 6.45+0.165  0.34+0.0056' 2.07+0.15'  8.58#0.143"  0.23:0.004' 1.00+0.003" 0.57+0.0017/ 2.35+0.024° 1.93+0.038" 0.22+0.006"  0.18+0.005*
15*5 8.11#0.035'  0.38+0.065" 2.780.162' 11.3520.504°" 0.30:0.013" 1.30:0.016' 0.57+0.0020' 2.65:0.048% 2.31+0.022° 0.24+0.007°“ 0.18+0.005"*
15%10 10.31#0.454" 0.3920.011" 3.53:0.216" 14.00:0.649° 0.3740.017 1.60:0.014" 0.51+0.0032¢ 2.20+0.069° 1.780.030° 0.19£0.008°  0.15:0.004
15*15 7.84+0.188  0.35+0.0092' 2.85+0.063" 11.10+0.322°" 0.29:0.008' 1.28+0.01  0.50£0.0027% 1.93+0.044" 1.48+0.025° 0.15:0.007"  0.13+0.004'

Dlind g pndS Sl iz sla o ;5 by, el (Sfslsied el V) hele 9 (uilyls IUT =Y Jgur

Glmad aie TEM RD RFM RL RDM TDM TDC LeafH202 RO0tH202 | Leafprotein Rootprotein

CaCOs 414.472%* 0.205"* 107.9** 2073.613** 1.332** 9.186** 0.831"* 2.717** 2.597** 0.017**  0.014**
tsp 84.5237* 0.028* 24.271** 358.601** 0.271** 2.659** 0.031** 0.36**  0.566**  0.004** 0.003**
CaCOs*tsp  3.552% 0.003* 0.978** 18.299* 0.015* .166** 0.030*** 0.296** 0.445** 0.003**  0.002**
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Leaf Root Leaf Root
Total dye H202(umol [H202(umol | protein(ug | protein(ug
parameter | content(%) TFM(g) RD(cm) RFM(g) RL(cm) RDM(g) TDM(g) g-1FW) g-1FW) g-1FW) g-1FW)
TDC(%) 1
TEM(g) 764" 1
RD(cm) 796" 872" 1
RFM(g) 827" 945™ 863”7 1
RL(cm) 795" 972" 881" 957" 1
RDM(9) 783" 965" 872" 959" 992" 1
TDM(g) 773" 950" 884" 957" 958" 954" 1
Leaf H202 -619” -136 -233 255 -179 -179 -131 1
Root H202 736" 613" 729" 682" 668" 650" 635" -394" 1
Leaf protein 524" 553" 503" 576" 542" 531" 583" -.092 478" 1
Root protein 490" 521" 502" 550" 518" 516" 5717 -014 434" 824" 1
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Abstracts

Mining natural variations is a major approach to identify new options to improve medical plants
(Rubia tinctorum L.) fertilizers use efficiency. In present work, uncover Rubia tinctorum L. plants were
grown in order to study the interaction effects of CaCO3 and triple super phosphate chemical fertilizer on
root length, root diameter, root fresh matter, root dry matter, total fresh matter, total dry matter, alizarin
contents, total protein of leaf and root, and H>O, of leaf and root. The plants were treated with twenty
fertilizer treatments with 2 factors and 4 replications. The first factor was CaCOs; with 5 levels fertilizer
including 0, 2, 5, 10, and 15 (mM) of CaCOs. The second factor was triple super phosphate chemical
fertilizer at 4 levels including 0, 5, 10, and 15 (g m) of triple super phosphate chemical fertilizer. Ec
mean of water was determined 11.6 (ds m) in growth period. Root length, root diameter, root fresh
matter, root dry matter, total fresh matter and total dry matter increased in Rubia tinctorum L. roots and
the maximum them were observed at 2 (mM) CaCOs and 10 (g m2) triple super phosphate chemical
fertilizer application. The result showed_that alizarin contents was significantly increased in_2, 5 and 10
(mM)_CaCOs_, but, in 15 (mM)_CaCOs;_ decreased. The highest H.O, (root) was found in 15 (mM)
CaCOsand 15 (g m2) triple super phosphate chemical fertilizer in comparison with control. Therefore,
in Rubia tinctorum L. are suggesting that CaCOj3; application at low rates combined with moderate
amounts of triple super phosphate chemical fertilizer would be appropriate in this area.
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