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Study on Physiological Mechanism of Alleviating Effect of 5-Aminolevulinic
Acid on Camptotheca acuminata Seedlings under Salt Stress
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Abstract: To clarify the physiological and biochemical mechanism of 5-aminolevulinic acid (ALA), the
alleviating effect of ALA on Camptotheca acuminata seedlings under salt stress were studied. The results showed
that the alleviating effect on C. acuminata seedlings under salt stress was the best treated with 80 mg L ! ALA.
Treated with 80 mg L ALA spraying leaves of C. acuminata under salt stress, the antioxidant capacity was
enhanced, the nitrogen and chlorophyll contents increased significantly, the damage of PS Il under salt stress was
relieved, which Fv/Fm was 24.35% higher than that of control, and carbon-assimilation capacity increased, Pn
was 45.38% higher than that of control, so that the growth of seedlings under salt stress was promoted. The
peroxidase (POD) activity and chlorophyll content of C. acuminata seedlings did not increase with increment of
ALA concentration. Therefore, these would provide the theoretical basis for salt cultivation of C. acuminata.
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Table 1 Effect of ALA on photosynthetic indexes of Camptotheca acuminata seedlings

ALA (mg L?) Pn (umol m2s1) Cond (mol m2s1) Tr (mmol m2s1)
0 3.79+0.32c 0.092 +0.021b 0.589 +0.062c
40 4.92+0.46b 0.118+0.016ab 0.701+0.052b
80 5.51+0.27a 0.136 +0.031a 0.815+0.046a
120 4.78+0.41b 0.108 +0.025b 0.694 +0.051b

Pn: #§E&18=; Cond:

SALREE; T ZBBER . FFEIEEARZRRR %7 E3#(P<0.05 n=5). TEF.

Pn: Net photosynthetic rate; Cond: Stomatal conductance; Tr: Transpiration rate. Data followed different letters indicate significant differences at 0.05 level

(n=5). The same is following Tables.
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Fig. 1 Effect of ALA on chlorophyll content of Camptotheca acuminata

seedlings
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Table 2 Effects of ALA on chlorophyll fluorescence characteristics of Camptotheca acuminata seedlings

ALA (mg LY Fv/Fm ETR NPQ qP
0 0.6120.011c¢ 28.596+2.156b 2.6510.062a 0.1010.008¢
40 0.6830.015b 32.98143.017b 2.412+0.052b 0.1250.006b
80 0.7610.032a 46.06545.315a 2.023+0.046d 0.159+0.010a
120 0.694+0.024b 37.153+4.962ab 2.30940.051¢ 0.129+0.007b

Fv/Fm: PSILGAb 2305, ETR: B 7&K, NPQ: ARG K R HL oP: Jetb 3 K A%,

Fv/Fm: PS Il photochemical efficiency; ETR: electron transfer rate; NPQ: Non-photochemical quenching coefficient; gP: Photochemical quenching coefficient.
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Table 3 Effect of ALA on antioxidant enzyme activities of Camptotheca acuminata seedlings

ALA (mg L) SOD (Ug?) POD (U g''min) CAT (mg g'min?)
0 146.34 +22.63c 19.1445.16b 2.61+0.51a
40 173.21+38.78b 24.9146.21b 2.82+0.43a
80 207.18+29.52a 32.73+6.56a 3.01+0.58a
120 169.46 +19.19b 16.17+7.01b 2.6940.32a
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Fig. 2 Effect of ALA on leaf nitrogen content of Camptotheca acuminata

seedlings
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Fig. 3 Effect of ALA on dry weight of Camptotheca acuminata seedlings
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