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Figure 1- A synopsis of temperature and precipitation in Shahdad, Iran, in 2016

Olesl plomil e a2 )50 S lond (So38 4528 ol ) Jgur
Table 1- Sail physic-chemical properties of experimental field

Soil properties ol Yo b v Gos o gilo Fo G e Goc
S wlakis 0 to 30 cm depth 30 to 60 cm depth

S csl Soil texture Sandy-Loam Loam

(20,8) 35955 Nitrogen (%) 0.03 0.03
(O5eken 55 o) (Ppm) Phosphorus 13 14
(Oygeden 30 Coonnd) pumwlily Potassium (ppm) 225 238
(22,3) ST oole Organic matter (%) 0.05 0.05

pH 7.92 8.05

Gy ooy (09) (25Ul colaa (dS/m) EC 412 4.24

L olS o) sloasls (uib)ly a5 -V Jguar
Table 2- Variance analysis of henna growth indices

LEST e A y e g s le = T O)S‘ oo plgo plgs
Ol s 2slio . L3 . _ fo 3T) Ppaso _
SOV ‘5é|)| J R «5).3 c.h.w = = P J).) u.:l.ng,g
df o RGR LAI > » » LAD BMD
CGR LAR SLA SLW
Block .
o 2 0.547 0.000027 0.619 0711 10831 53*10 4824430 2902
Ecot - . X
@ ﬁi(s? 2 1.327 0000005  00078® 3989® 0869 Smqome  gmazrs 242400
Plant
nutrition (b) 3 41481° 0000077 59627  6.186™ 41.83° 42+10™ 46820971" 28273
(D)ol 4y
Interaction 0.0000002" 35.359"
ab 6 0.055" N 0.032™  5205™ -2 254107 256731  3.961"
ar bJ.gLE.:.a 3
Error .
s 22 0.135 0.0000015  0.0228 3138 17711 59*10 179123 30.622

Doy B gV Jleisl mhaws 5o Jlo xe g o sire pf i 4 ¥ 3 FF NS
ns, ** and *: non significant and significant at the 1% and 5% probability levels, respectively
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L LS o Slas 5 (glaijg, Colan (§pa8 s o alls Jingid Guil g o =Y Jgua
Table 3- Variance analysis of net photosynthesis, transpiration rate, ssomatal conductance
and yield in Henna

. S ySlos
bJQ l” v “a . . S “js} ‘;‘1‘& \)M s R
e L) e atas o o JSis )
SOV &9l Net . Transpiration Stomatal Total d Sy
o df photosynthesis rate O otal ary Leaf dr
conductance yield vie dy
Sl Block 2 4.468 0.25 73.861 60741 27842
() s Ecotype(a) 2 7.805 554" 1115.3" 9052" 5196"™
Plant nutrition (b, i i - - "
(D)oL 4 on®) 3 346.3 33.472 27860 450308" 85738
Interacti *b
b bl 4 6 0.434™ 0.148™ 6502°  9072°  99.638"
s Error 22 1.566 0.222 256.8 758.2 1692.9

Doy B gV el mhaws 5o Jlo xe g o sire puf i ¥ 3 FF NS
ns, ** and *: non significant and significant at the 1% and 5% probability levels, respectively

L oS PR AW u;ﬁfc)'bj‘ AW Lgl.(buaéub » w;‘ 9 6»; LgL(b)Loﬁ.\' ).|| u,..iuL.a dolio —F Jju\a
Table 4- Mean comparison the effect of fertilizer and ecotype on measured growth indices

in Henna
o . ; Sy a8 s O I e I9
ool gl slass Lo gk J) T " Cb:, ’ ologs plgo
Experiment Treatments CSGR RLSGR 5 LA)IZ?) BMD
treatments levels » (Cm*.day)
(g/m?/day) (g/g/day) LAI (g.day)
Lo sl oot Bam 10.06 b 0.0180ab 2.37a 6657a 164.7a
T Shahdad 10.55a 0.0187a 2.32a 6510a 165.7a
Henna ecotypes Roodbar 9.92b 0.0174b 2.35a 6595a 167.5a
e 0:0:0 7.48d 0.021a 1.41d 3945d 97.7d
= R 100:50:50 9.50c 0.018b 1.94c 5456¢ 143.5¢
Plant nutrition 200:100:100 11.44b 0.015¢ 2.90b 8138b 203.3b
(N:PK) 300:200:150 12.30a 0.015¢ 314a  8810a 219.5a

L olS (Suiglsnsed Olao p qudsSTs (6355 bojlord Jl (oSbo anslio =0 Jgor
Table 5- Mean comparison the effect of fertilizer and ecotype on some physiological traits

of Henna
. R S ySlos S ySlos
‘5“) * (o ylas gl AB jawgid S s o Slaijey colon g5 i oy i
ool Trestments Net Transpiration Stomatal
Experiment lovel Photosynthesis rate conductance ~ Total dry  Leaf dry
treatments eves (umol/m?/s)  (milimol/m%s)  (milimol/m?/s) yield yield
(gm?) (gm’)
s o oS! Bam 22.59b 5.26¢ 208ab 854b 445.1b
U;> Shahdad 23.90a 6.62a 217a 908.2a 486.3a
Henna Roodbar 22.42b 6.02b 198b 873.2b 470.5ab
ecotypes
ol &y i 0:0:0 14.11d 3.22d 130d 610.7d 337.5¢
Blant 100:50:50 2352¢ 6.12c 208¢ 7794c  447.8b
nutrition  200:100:100 26.08b 6.980 234p 1035b 530.82

(N:PK)  300:200:150 28.17a 7.56a 258a 1088a 552.8a
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L ol 50 oads (g pFojlail ais; slaasli p Gialojl slojless Bl (:Siloe aulia =F Jgux
Table 6- Mean comparison the effect of experiment treatments on measured growth
indicesin Henna

sy ! b 339 plgs

o s Lo
Ay g Ay g o= p‘gb
o (T . o 39 paso o
w-"-o)l 6&)5& J’M cS"“"' C.‘a.m j )js S i B qu,.g
Experiment treatments CGR RGR Sy Sx Sy Sy Sy BMD

2 : LAé SLA SLW LAD 2
(o/m/day) (g/g/day) LAl (@lg) (onPlg) (gomd)  (gday) (Cmr.day)

0:0:0 747e  00223a 136e 400% 8035a 0012a 3826e  96.06d
10050:50  9.30d  00186cd 205c 40.44a 7868a 0012a 576lc  1425c
200:100:100  1124c  00156f 2.88b 401la 8022a 0012a 8067b  2015b
300:200:150  12258b  00156f 320a 4086a 8183 00l2a 89742  21%
Shageds 0:0:0 769e  00223a 148e 4252a 832la 0012a 4150e  99.03d
Shahdad 1005050 9.85d  0019%6bc 1750 408la 7409% 0013a 4918d  142.7c
200:100:100  1196b  00166def 294ah 4058a 79.3la 0012a 8240ab  2035b
300:200:150  1271a  00163¢f 31lab 4026a 79462 00l2a 873lab  217.8a
oy 0:0:0 728¢  00210b 138e 39.82a 79.94a 0012a 385%  98.23d
Roodbar  10050:50  9.34d  00183cde 203c 39.26a 75452 0013a 5690c  145.2¢
200:100:100  1l1lc  00153f 289 3963a 77.17a 0013a 8107b 205
300:200:150  11.94b  00150f 31lab 39.28a 76702 0013a 8725  221.8a

Bam

L olS (Soiglge 5 Slio » Gialesl slojloss 1 nSilee duglin =¥ Jour
Table 7- Mean comparison the effect of experiment treatments on some physiological
traits of Henna

St 0,5 hes s 3 Sdas

) AL g B s Glaijey colaa P
ool sl Lo Net Transpiration Stomatal s s
Experiment treatments ~ Photosynthesis rate conductance Total dry Leaf dry
(umol/m&s)  (milimol/m?s)  (milimol/m?s) yield yield
(g/m’) (gm)
; 0:0.0 13.51e 2.84f 128.6e 5873e 320d
Bam 100:50:50 23.27d 5.31d 205.3d 768.6d 427.3c
200:100:100 25.97bc 6.30c 237abc 1021c 510.3ab
300:200:150 27.63ab 6.62c 263.3a 1039%bc 522.6ab
Slages 0:0:0 15.49% 3.76e 141e 631.6e 356d
Shahdad 100:50:50 23.96¢cd 6.74c 215.6¢cd 802.3d 461.6bc
200:100:100 26.82b 7.69ab 246ab 1056bc 552a
300:200:150 29.31a 8.29a 266.3a 1142a 575.6a
Y 0:0.0 13.34e 3.05¢f 121.3e 613.3e 336.6d
Roogbar  100:50:50 23.32d 6.32¢ 205d 767.3d 454.6bc
200:100:100 25.45bcd 6.95bc 219bcd 1027¢c 530.3ab

300:200:150 27.57ab 7.77ab 246.6ab 1084b 560.3a
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Abstract

Determination of crop NPK requirements is important for proper crop growth. To
determine the NPK nutrition of henna (Lowsonia inermis L.), a factorial experiment
based on randomized complete block design was carried out in the Shahdad, Kerman
province, in 2015-2016. In this study, response of three henna ecotypes (Bam, Shahdad
and Roodbar) with four fertilizer combinations consisting of nitrogen, phosphorus and
potassum (N: K: P, 0: 0: 0, 100: 50: 50, 200: 100: 100, 300: 200: 150 kg/ha) were
investigated for some growth indices like CGR, RGR, net photosynthesis, transpiration
rate and stomatal conductance. The results indicated that the highest mean of CGR,
RGR, net photosynthesis, transpiration rate, stomatal conductance and total dry yield
belonged to Shahdad ecotype. While, there was no statistically significant difference
between the Shahdad and Roodbar ecotypes for leaf dry yield. The effect of NPK
nutrition treatment on the most of traits measured was significant at 1% probability
level. The highest mean of traits measured belonged to NPK combination of 300: 200:
150, while the difference was not significant from 200: 100: 100 for leaf dry yield and
RGR. In this study, the interaction of ecotype and nutrition was not significant for the
traits under study. Therefore, according to the results, it can be concluded that Shahdad
and Roodbar ecotypes and combinations of nitrogen, phosphorus and potassium
fertilizers with a ratio of 200: 100: 100 are appropriate for henna in Shahdad climatic
conditions.

Key words. Growth indices, Henna, Net photosynthesis, Nitrogen, Phosphorus,
Potassium.
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