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Studies of Culture and Propagation of Salt-tolerant
Aloe Plantlet by Seawater Tissue Culture

LIU Lian',YU Yan-qiu*,LIU Zhao-pu''?* ,ZHENG Qing-song’, LIU Rong-hua'
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Coastal Wetland Bioresources and Environmental Protection, Yancheng Teachers University, Yancheng, Jiangsu 224002, China)

Abstract: Moderate salt-tolerant Aloe vera plants in the field were used as explants to cultivate, During the
culture, seawater concentration was gradually added to the medium with 0%—>10%—>20%—=>30%—40%—>
50%—60% for acclimation culture. The results showed that the growth and shape of the tissue-cultured
plantlet by seawater stress was provided with obvious characters, especially at 50% seawater, parts of
plants still flourished. There were many remarkable differences in differentiation between the domesticated
salt-tolerant plantlet and control plantlet. Differentiation rate, the average shoot number, young leaf growth
rate and radication coefficient of the domesticated salt-tolerant plantlet were higher than those of control.
The differentiation rate of domesticated plantlet decreased along with seawater proportion from 0 to 20%.

There were not significant difference on the average shoot numbers between 30% seawater tissue culture
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and non-seawater tissue culture. The average young leaf numbers were the highest both 30% seawater tis-
sue culture and non-seawater tissue culture among all treatments. The characteristics of radication growth
of domesticated seedlings were accordant with their differentiation growth. The property of salt-tolerant
differentiated plantlets (50% seawater) was stabilized after subculture again and again. Then they were
transplanted with the same seawater irrigation. We found that the roots of these plants were able-bodied
and showed normal growth. They showed more seawater tolerance from their appearances and shapes. The
plantlet was provisionally named ‘Nanyan 1’. There were no differences of the fresh weight of roots and
shoots between ‘Nanyan 1’ and Aloe vera (Control) with freshwater irrigation, while the fresh weight of
roots and shoots of *Nanyan 1’ significantly increased than those of Aloe vera with 30% and 60% seawater
irrigation. Compared with freshwater irrigation, there was no significant difference in fresh weight of shoots
of ‘Nanyan 1’ with 30% seawater irrigation. However, compared with freshwater irrigation, fresh weight
of shoots of Aloe vera (Control) with 30% seawater irrigation decreased by 15% ~20%. Therefore, salt-
tolerant Aloe vera plantlets can be isolated and screened by gradually adding the salinity to the medium for

inducing salt responsion gene in plant strengthening expression.

Key words: seawater;tissue culture; Aloe;salt-tolerant plantlet
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Table 1 Basic ton contents in seawater

sample/(mmol » L™1)

HCOs~  SO,2~ Cl— Ca’t Mg?+ K+ Na*

4,44 39.67  403.97 14,7 76.43 9.61 310. 81
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Table 2 Concentrations of Na* ,K* ,Ca’" ,Mg?* ,Cl™ in different treatments

4 5@ B F4&& Ion content/(mmol + L™1) T S TR
Treatment Na+ K+ Catt Mg+ c- ECy.5 Mineralization

B, 0. 202 20. 05 2.99 1. 50 5.98 - -

B, 31.28 21.5 4.44 9,16 46. 38 4. 20 2.15
B 62,35 22.99 5. 89 16. 82 86.78 8.20 4,20
B; 93.43 24. 40 7.34 24,48 127.18 12. 10 6. 02
B, 124,50 25.85 8.79 32.14 167. 57 15.2 8.14
B; 155.57 27.30 10. 24 39. 80 207. 96 18,1 9.81
Be 186, 64 28.75 11.695 47. 46 248.35 22.1 11.33
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Fig.1 Sketch map of ‘Nanyan 1’ cultivar breeding by seawater culture
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Fig. 2 Character separation of differentiation of adventitious shoot and rooting polarization after acclimation
R3 2HAETERES KBTS EKER
Table 3 Differentiation of two Aloe vera lines on different seawater concentrations
Y- % ¥ Average number 434k # Rate of differentiation/ % SE-3.0 M3 Average lobus cardiacus
L3 ERER
Treatment Number Bi15 ENE HE15 ERE L E ) X0k 3
Nanyan 1 Aloe vera Nanyan 1 Aloe vera Nanyan 1 Aloe vera
Ao 20 3.47 aA 3.47 aA 95.01 aA 95. 00 aA 3.21 aA 3.18 aA
Ay 20 2.77 bBC 2.81 bB 94,52 aA 85.33 bB 2.62 bB 2.01 bB
Az 42 2.99 bB 1.96 cC 94,00 aA 55.33 cC 2.81 bAB 1.93 bB
As 105 3.40 aA 1. 44 dCD 88.25 bA 37.00 dD 3.22 aA 1.17 ¢cBC
A, 228 2.47 ¢C 1.06 eD 67.83 cB 18. 33 ¢E 2.11cC 0.32dC
As 353 1.70 dD 0.00 E 46.92 dC 0.00 fF 1.10 dD 0.00 eD
Ag 100 1.12 ¢E 0.00 {E 15.18 eD 0.00 {F 0.00 eE 0.00 eD

EARARKDAETFBANER IS KK PHLEREEE, FTH,

Note: The different capital or normal letter mean significant different at the 1% or 5% level, respectively. The same as below.
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Table 4 Rooting of Aloe vera ‘Nanyan 1’ on different seawater concentrations after acclimation

B SEX BB Average number of roots/plant

FH K Average root length/cm

T ¥ B Average plant height/em

a5 Inoculated
Treatment number i 1E BIER LEAR JE R BilS B %
Nanyan 1 Aloe vera Nanyan 1 Aloe vera Nanyan 1 Aloe vera
Ao 100 4,17 aA 4.22aA 5.3 aAB 5.5 aA 7.8 aA 7.9 aA
Ai 100 2.87 B 4.19 aA 4.3 bBC 4.3 bB 5.9 bB 6.8 bB
Az 10 3.63 bA 4.15 aA 4.8 bcABC 4.3 bB 7.6 aA 5.3¢C
As 100 4.19 aA 4.06 bB 5.6 aA 4.1bB 8.1 aA 4.7 cC
A, 100 2.76 cB 1.86 ¢C 4.1 ¢C 3.5¢B 5.7 beB 3.1dD
As 100 1.61 dC 0.82 dD 2.8 dD 1.6 dC 5.2 cB 2.3eD
x5 AARESKERNIAMEEANBERBEEKHPN
Table 5 The growth of two Aloe rooting seedlings in garden with different seawater concentrations
B F W Reviving situation # B 1% % Rooting situation R 1% % Survival rate/ %
hE
Treatments ERE BEHR mEl1E FEHE mils EHR
Nanyan 1 Aloe vera Nanyan 1 Aloe vera Nanyan 1 Aloe vera
B8 BH.5 TdEB.HEe6 TdRRBR . MEE .
Ao Most quickly Most quickly Rooting in 7 d, white Rooting in 7 d, white 94,7 aA 95.2 aA
green green and strong root and strong root
.5 E ) TdKREEE TAdRB BAEM I
Ay Quickly Quickly, Rooting in 7 d, white Rooting in 7 d, white 93.6 aA 94.3 aA
green aqua and strong root and strong root
Y ke Bk RRE TAdRB A6 10 d KR IREE M
A More quickly, More quickly, Rooting in 7 d, white Rooting in 10 d, white 94,5 aA 92.1 aAB
aqua aqua and strong root and strong root
3 3% AN B, BEgE TdRBREME . 10dKR.BEE A
As More quickly, AR Rooting in 7 d, white Rooting in 10 d, white 94.2 aA 87.5 bB
, Slowly, lilac
lilac and strong root and strong root
B.BETE AE.RUAR 10dKRBBEE. “AdKB.BEBE AK
As ! - No growth, Rooting in 10 d, white Rooting in 14 d, 85.3 bB 65.9 cC
Stowly, lilac .
fuchsia and strong root gray,slender root
oogws  MEAES WREBEE A 184 KR BAKRE, RIS
As 4 . Withered yellow Rooting in 10 d, white Rooting in 18 d,some root 86.6 bAB 48.7 dD
Slowly, fuchsia : .
blight and strong root grey brown and thin
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Fig.3 Effects of different proportion seawater irrigation on fresh weights of shoot (A) and root (B) of two Aloe lines
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Explanation of plate:

Plate | Fig. 1,2, Differentiation of Aloe vera 1.. on 10% seawater concentrations: Fig. 1. Aloe vera 1.. ,Fig. 2. Nanyan 1;Fig. 3,4. Differ-
entiation of Aloe vera L. on 30% seawater concentrations: Fig. 3. Aloe vera 1.. ,Fig. 4. Nanyan 1;Fig. 5,6. Differentiation of Aloe vera 1.. on 60%
seawater concentrations; Fig. 5. Aloe vera L. ,Fig. 6. Nanyan 1;Fig. 7,8. Rooting of Aloe vera 1.. on 10% seawater concentrations: Fig. 7. Aloe
vera 1. ,Fig. 8. Nanyan 1;Fig. 9,10. Rooting of Alve vera L. on 30% seawater concentrations: Fig. 9. Aloe vera 1.. ,Fig. 10. Nanyan 1;Fig. 11,
12. Rooting of Aloe vera L. on 60% seawater concentrations: Fig. 11. Aloe vera L. ,Fig. 12. Nanyan 1;Fig. 13~18. Effects of the with 20 % (Fig.
13,14),30%(Fig. 15,16),60% (Fig. 17,18) seawater concentrations on the growth of Alve vera L. rooting seedlings in garden:Fig. 13,15,17.
Aloe vera L. ,Fig. 14,16,18. Nanyan 1;Fig. 19~22. The growth of two Aloe in the field with 30% and 60% of irrigation seawater; Fig, 19,21,
Aloe vera 1. (Fy) ,Fig. 20,22, Nanyan 1(F650).






