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Abstract: Status of seed germination, changes of seedling growth and some physiological indexes in leaf
of Mairicaria chamomilla Linn. under NaCl stress condition with mass ratios of 0.2% , 0.4% , 0.6% ,
0.8%,1.0%, 1.2% and 1.4% were analyzed, and change of transection anatomical structure of its
different organs after NaCl stress was also observed by paraffin method. The results show that with rising
of NaCl mass ratio, relative germination rate, germination energy and germination rate of seeds gradually
decrease, while relative salt injury rate gradually increases; root length, plant height, fresh and dry
weights per plant of seedlings gradually decrease, but decreasing range of root length is larger than that of
plant height and that of fresh weight is larger than that of dry weight; chlorophyll content in leaf appears
a trend of firstly increasing and then decreasing, while soluble sugar content, proline content and POD
activity appear a gradually increasing trend. Under NaCl stress condition, relative germination rate,
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germination energy and germination rate of seeds all are extremely significantly ( P<0.01) or significantly
(P<0.05) lower than those of the control (0.0% NaCl) , except 0.2% NaCl treatment group, relative
salt injury rate of other treatment groups is extremely significantly higher than that of the control, and
under 1.49% NaCl stress condition, all seeds can not germinate normally. Under NaCl stress condition,
root length, plant height, fresh and dry weights per plant of seedlings of all treatment groups are
significantly or extremely significantly lower than those of the control, while soluble sugar content, proline
content and POD activity in leaf are significantly or extremely significantly higher than those of the
control; and except 1.2% NaCl treatment group, chlorophyll content of other treatment groups is also
extremely significantly higher than that of the control. Under NaCl stress condition, there are obvious
changes in plant morphology and transection anatomical structure of different organs of M. chamomilla
seedlings. With rising of NaCl mass ratio, M. chamomilla seedlings appear the phenomena of dwarf in
plant height, dry and hard in plant, smaller leaves and increase in degree of succulence. After treated by
0.6% NaCl for twelve months, in stem transection, collenchyma number in cortex and air cavity number
in parenchyma increase and vessels in vascular bundle are more developed; in root transection, air cavity
number in cortex increases and vessels in vascular cylinder are relatively developed; in leaf transection,
air cavity number in parenchyma of rachis increases, leafl epidermis is shrinkage and cell layers of
palisade tissue increase obviously. The comprehensive analysis result suggests that M. chamomilla
possesses a certain resistance to NaCl stress, but NaCl stress with high concentration has an obvious effect
on its seed germination, seedling growth and morphology.
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Table 1 Change of relative germination rate of Matricaria chamomilla Linn. seeds under NaCl stress ( X+SD)!)

NaCl BTt ik /%

N [ 5 FR 1 5% B K%/ %

Relative germination rate of seeds at different culture times

Mass ratio of NaCl

3d 4d 5d 6d 7d
0.0(CK) 100. 0+0. 0aA 100.0+0. 0aA 100. 0+0. 0aA 100.0+£0. 0aA 100.0+0. 0aA
0.2 55.8+6.0bB 77.4+3.7bB 80.4+4.3bB 82.8+1.2bB 84.3+3.4bB
0.4 45.4+0.0cC 59.9+5.1cC 60.7+7.0cC 67.2+2.9¢C 66.0+8.2c¢C
0.6 22.7+2.5dD 35.0+4.4dD 43.6+8.1dC 43.9+6.8dD 44.8+7.0dD
0.8 15.7+2.5eD 34.3+5.1dD 40.5+1.8dC 41.6+1.3dD 41.3+1.6dD
1.0 .0+0. 0fE 11.7+1.5eE 10.4+2.7eD 9.2+4.6eE 11.4+2.7eE
1.2 3+2.0fgE 7.3+0.7fE 6.8+1.2eD 7.6x1.7eE 8.0x£1.8efE
1.4 .0+0.0gE 0.0+0. 0fE .0+0.0eD .0+0.0eE 0.0+0.0fE

D[] 51 oA ] (195 TN BRI 26 7R 22 S i 2 (P<0. 01) F1iZ 2 (P<0. 05) Different capitals and small letters in the same column indicate
the extremely significant difference (P<0.01) and the significant difference ( P<0.05) , respectively.

®2 NaCl MBS THEEHMFHLIERRAXNHETROLE (XLSD)"

Table 2 Comparison of seed germination indexes and relative salt injury rate of Matricaria chamomilla Linn. under NaCl stress (X=SD)!)

NaCl FT &/ % K2R % B/ % HIXS /%

Mass ratio of NaCl Germination energy Germination rate Relative salt injury rate
0.0(CK) 45.67+1.53aA 59.33+4. 16aA 0.00=+0. 00dE
0.2 35.33+2.89bB 50.00+2. 00bA 13.15+0.91dDE
0.4 27.33+4.04cBC 36.00+7.55¢B 34.03+11.55¢D
0.6 20.33+7.77dCD 26.33+6.11dBC 62.05+7.28bC
0.8 15.67+4.04dD 20.67+4.93dC 68.45+11.47bBC
1.0 .33+1. 16eE 6.00+3.00eD 89.90+7.66aAB
1.2 .33+0.58eE .67+1.53eD 93.34+2.78aA
1.4 .00+0. 00eE .00+0.00eD 100. 00+0. 00aA

D &% FPKlﬁlE‘Jﬁﬁ*ﬂ/]\??ﬁ%ﬁﬂ%%ﬁ%%ff&ﬂ%(P<0 01) *ﬂﬂ%( P<0.05) Different capitals and small letters in the same column indicate
the extremely significant difference (P<0.01) and the significant difference (P<0.05), respectively.

#£3 NaCl fmaxtiEH 34 dEE KM (XSD) Y

Table 3 Effect of NaCl stress on seedling growth of Matricaria chamomilla Linn. (X+SD)"

PR /mg  Weight per plant

NaCl Jii 2k B2/ % RE/em PR/ cm

Mass ratio of NaCl Root length Plant height WG Fresh weight T Dry weight
0.0(CK) 1.23+0.00aA 0.74+0.01aA 80.80+3. 68aA 7.30+0.46aA
0.2 1.18+0.22abA 0.56+0.03abA 72.80+5.07bA 6.07+0.42abA
0.4 0.99:+0. 03bA 0.42+0.03bB 48.37+4.67¢B 3.03+0.25bA
0.6 0.60+0.07¢B 0.34+0.06bB 34.07+2.66dC 2.83+0. 15¢B
0.8 0.32+0.01dC 0.17+0.04cB 24.90+2.51eD 1.90+0. 46dBC
1.0 0.05+0.01eCD 0.05+0.00dCD 12.95+0. 64{E 0.65+0.71deBC
1.2 0.01+0.00eD 0.01+0.00dD 4.15+0.78gEF 0.40+0. 14eC
1.4 - - - -

D @150t S B B K S VNG SRR 5 3R 25 S B3 (P<0. 01) F1iE 35 ( P<0.05) Different capitals and small letters in the same column indicate
the extremely significant difference ( P<0.01) and the significant difference ( P<0.05), respectively. —. FFPTF K5 k&, Jo il % 4 Without

determination datum because of seed ungerminated.
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1:0.0% NaCI(CK); 2: 0.2% NaCl; 3: 0.4% NaCl; 4: 0.6% NaCl; 5: 0.8% NaCl; 6: 1.0% NaCl; 7: 1.2% NaCl; 8: 1.4% NaCl.

B 1

ZRERERE NaCl 24 M ARFEHFHEOBSE

Fig. 1 Morphological change of Matricaria chamomilla Linn. seedlings treated by NaCl with different mass ratios for four months

F®4 NaClBHaxtEHBFHEMHFHHRE TREENESRESER POD EEMNINE(XLSD) Y

Table 4 Effects of NaCl stress on contents of chlorophyll, soluble sugar and proline and POD activity in leaf of Matricaria chamomilla Linn.

seedlings (X+SD)")

¥ M V=7 ¥
1;\1/;1(:1 Eﬁ%ﬂqﬁ/% lﬂ'%%éﬁ’\ﬁ/mg < dm™ Chlorophyll content ﬁgfnljﬁifl ﬁ\;‘iiiﬂﬁ g—l s P(;]—)l {?u:min—l

ass ratio of NaCl Chla Chlb Total Soluble sugar content Proline content POD activity
0.0(CK) 1.86+0.06dD 0.71£0.02cC 2.64+0.09¢eE 7.92+0.21gD 1.81+0.03gG 850+71eC
0.2 5.38+0. 17aA 1.94+0.08aA 7.41+0. 10aA 10.17+0. 42D 4.77+0. 044F 880+42deC
0.4 5.61+0.35aA 1.86+0.07aA 7.65+0.32aA 36.87+0.85¢eC 7.47+0.24¢eE 1 090+127cdBC
0.6 4.33+0.26bB 1.45+0.06bB 5.88+0.22bB 43.62+1.06dB 17.67+0.77dD 1 040+14cdeBC
0.8 3.31+0.26¢C 1.88+0.03aA 5.25+0.20cC 46.47+0.42cB 21.99+1.54cC 1 225+21bcB
1.0 3.58+0.07¢C 1.88+0.03aA 4.85+0.60eD 74.82+1.91bA 26.35+1.01bB 1 315+50bB
1.2 0.81+0.02¢eE 0.52+0.03dD 1.46+0.51{E 77.07+0.42aA 35.60+0. 14aA 3 945+177aA

D &1 H AR R K S NG PR 2R 22 B B 35 (P<0. 01) F1 i 3 ( P<0.05) Different capitals and small letters in the same column indicate
the extremely significant difference (P<0.01) and the significant difference (P<0.05) , respectively.
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C: JEMAZ Collenchyma; Ac: B Air cavity; V: 345 Vessel; E: )% Epidermis; Pa: #2141 Palisade tissue.

1-2. ZXFEY)I Stem transection: 1. XTHEZH Control group; 2. RbFHZH Treatment group. 3-4. MGV Root transection: 3. XTHEZ Control group ;
4. AbFRL Treatment group. 5-6. WHfif# UJ1f Rachis transection: 5. X H&ZH Control group; 6. AbFHZH Treatment group. 7-8. M) U) M Leaf

transection; 7. X4 Control group; 8. ALFLH Treatment group.

El2 ZFREREO0.6%NaCl 403 12 MAFHEHFARFEEIERILMETL
Fig. 2 Change of transection anatomical structure of different organs of Matricaria chamomilla Linn. treated by
mass ratio 0.6 %NaCl for twelve months
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