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Table 1) Variance analysis of water stress and exogenous proline application effect on German chamomile traits

means of square

Source of variations df no. of f}l?(\;\;ir flower dry  flowering plant stem proline  Catalase
flower weight weight branches height diameter  content enzyme
Water stress 3 0.01256 ns 0.01316 ns  0.01129ns  0.09581**  0.0734**  0.1525**  0.2510** 18.60**
Proline 2 0.0776** 0.01228** 0.1024** 0.1245** 0.0343**  0.0330** 4.180** 201**
Water stress x Proline 6 0.0365** 0.0794** 0.0406** 0.0091**  0.0006 ns 0.0081ns  0.010 ns 4.10**
Error 24 0.0098 0.0080 0.0065 0.0022 0.0011 0.00438 0.015 0.440

insignificant, and ** significant at the 0.01 probability level=ns

(eSS e Ay sl e
I b slaise Das b
tlie @S 33,8 o mse | G b
L ObalS ke s sl Ol
Slio Sadn GRIP el odsn

[

s Gy b S 53 S5 sh e

REX

2 odsn b sShdsle 5 eSS
JJLM o UJ} BIERgEEN &:J}J.; Sldae
Sl L O Jsde) 3 s e g
b GRI3 s n Ol S sk
o Ui 2 (o Ald e 58
Lyl s s (Y o) sls bl 1 oS
Loas sls Ol hlpdl s Ol A5
(Tee#) OlCeas 5 pidllbs
S s Ol s Mlajls Sl
(SEE S Ll s s SRl
S Kb Al G dasl
e ooy M5 L) wbl w50
e LTS oy 2l olS s Sles
S ddls bl (Fe 1) Ol s

v

JARS|T cb)z D3 ome g b3 s 8 S S 4N

RO T e GosSU Ol 4wy fl (SiE o a e
Cos wy Rl e Sage Az e 0L il slahles]
W5 RIS s I sk Sl (a5 e 4 08 2
Glatisl 00 ssdes Ay b= 53 Gl isn 4 Ol S (6t g e
Pl a5l (S el 4 olS i pde ol s 5 ST 5 s
IlSCas 5 (5ol 80,8 el 5 (Te 1)) ()1 e S L S s
anlllas s 4y S a0 ol bdsbe TS Sles (o)
Gl L olS polanST 5T 0l Rl @ Olp e 1y iy Sl o sl
Slio 5 Ay Jsme 5 b ame Sl sl cnd S| sl sl el
L g baal gl 3,08 L (2l olS gas iliies J=le 08 Shsse

T ol ol 3058 58 (Fe00) OL(San 5 cnll

Sl ks
s me Ll iz DA s Sl e w5 e sl 5 08 55
San b sl 5 Bl b (el sl oS (25 00 dsie) o
Wass, Jes o3 ot asle Jelye (Y Jsd) s bl Jas 2lsil esly
Sl Joe 52 Il 5 ymn g S3L 3 ona Sk slalis 55
Sleasslp Il 5 Ay GRS o (oS 55 Il s s g
(S esle A5 alS a3 g el Ay Jb s sl i 4 (g
S Ul s 2hd e il dal Jlisa 15 LS Ll 5 ks
Sl e IS el sk el Jiily SRl sl o 550
S5 eSS ae DA e3hs ssde b andls JWise | ke Jawy

35 O5ay 5 awnl Sladenl O35 alp s o m-“"u‘ ol 4y




. Q|;| &degjﬁbgﬁb'd)bmj‘ EeJ‘jjje}u):

Sl b Sls 35 oo Shdos 5 S 5 1Y dpan
Table 2) The effect of drought stress and exogenous proline application on some traits of German chamomile

Treatments plant height (cm) stem diameter (cm) Proline content(mol/gFW)
Control (no spraying) 38.3¢c 0.55b 0.62c¢c
Proline spraying (50 mg/L) 429b 0.59b 0.99b
Prolines praying (100 mg/L) 48.7a 0.72a 1.85a
Control 524 a 0.93a 097c
25% depletion of available soil water 46.4b 0.56 b 1.09 be
50% depletion of available soil water 422¢ 0.57b 117D
75% depletion of available soil water 32.2d 0.42b 137a

B N e bl Ot il s kms LS st o 3 wlie s >
The same letters in each column represents no significant difference at 5%level of probability.
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Table 3) The Effect of exogenous proline application on some traits of German chamomile under water stress

ap?)rl?(!g:ieon Flower flower fresh flower dry flowering Catalase (pmol

Water deficit s -t number weight(gr) weight(gr) branches min~ mg" protein)
0 101b 23.0ab 5.43 ab 23.0ab 0.105 hi
Control 50 100 b 23.6ab 5.54 ab 24.3 ab 1.735 f
100 118 a 28.0a 6.93 a 276a 5.262d
2506 depletion of 0 8lc 20.2 bc 5.14 ab 206¢c 0.150 hi
available soil water 50 85¢c 20.9 bc 5.32ab 21.3ab 2250e
100 94 be 22.2b 5.42 ab 21.3ab 7.975 be
50% depletion of 0 67d 15.7 cd 410c 15.3d 0.260 h
available soil water 50 72d 15.7 cd 4.15¢c 15.6d 3.737 de
100 76 cd 19.1c 484c 19.6 cd 8.825b
. 0 48 f 76f 2.30d 10.0 ef 0.967 g
T Cepletn ot 50 58e 132¢e 3.85 cd 116e 4.750 d
100 68 d 141e 4.08 cd 14.6 de 11.62 a

e 70 Jazl s 3 bl O] 2l e kms LS O st o 3 wlie s >
The same letters in each column represents no significant difference at 5%Ievel of probability.
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Table 4) Correlation coefficients among measured traits German chamomile

Flower fresh weight 0.916**

Flower dry weight 0.891** 0.989**

Flowering branches 0.226 -0.111 -0.116

Plant height 0.241 -0.092 -0.088 0.980**

Stem diameter 0.285 -0.070 -0.068 0.966** 0./950**

Proline content -0.470 0.078 -0.547 -0.487 -0.780** -0.580*

Catalase content -0.875** -0.128 -0.254 -0.125 -0.358 -0.680* 0.780**
*= significant at 0.05 and ** significant at the 0.01 probability levels 10 5V ezt s 53l pme 5 5ls ime b S e *ro
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Abstract  Water deficit stress is one of the most important abiotic ~ Keywords

stresses that seriously leads to plant production decrement. Several strategies
have been proposed to alleviate of cellular damage caused by water deficit
stress and also to improve plant tolerance against water deficit. The study
was conducted as factorial experiment based on completely randomized
design with three replications in Guilan University. Treatments included
proline spraying in two concentrations of 50 and 100 mg/L, and irrigation
after 0, 25, 50 and 75% depletion of FC level in stem elongation stage. Water
deficit resulted in increase of proline content and catalase but decrease of
morphological traits. Proline application had significant impact on all traits
under water stress conditions. The foliar application of 100 mg/L proline
resulted to improvement of growth and alleviate of water stress damages. On
the whole, application of 100 mg/L proline would be recommendable to
reach the maximum yield of German chamomile in various water deficit
circumstances.
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