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Effects of exogenous 5-aminolevulinic acid on seed germination and seedling
photosynthetic characteristics of Belamacanda chinensis
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Abstract: Objective To increase the resistance of Belamacanda chinensis seeds and seedlings under the salt stress Methods
We used 5-aminolevulinic acid (ALA) to treat B. chinensis seeds under salt stress (100 mmol/L NaCl). And several physiological
indexes of the seeds were measured, such as the proportion of seed germination and the photosynthetic characters of the seedling.
Results The seeds had been damaged heavily by the salt stress (100 mmol/L NaCl); After being treated by ALA (25—100
mg/L), several physiological indexes of the seeds had been recovered, among which the effect of 75 mg/L ALA treatment was the
most significant, and every index reached the maximum. The ALA could increase the contents of chlorophyll a, chlorophyll b,
total chlorophyll, and carotenoids significantly, and enhance the maximum fluorescence (Fm), photochemical efficiency of
photosystem II (PSII, Fv/Fm), PSII photochemical efficiency (Fv'/Fm’), PSII actual photochemical efficiency (®PSII),
photochemical quenching coefficient (qP), while decrease the levels of non-photochemical quenching (NPQ) coefficient and
heat dissipation rate (HDR) significnatly. The proportion of ALA absorbed light in photochemistry (P) was obviously increased,
and the fraction of antenna pigment heat dissipation (D) and excess energy (£) for NPQ indicated downtrend. Conclusion This
experiment proved that exogenous ALA could improve the seed germination rate, improve the content of seedlings
photosynthetic pigment, promote the reasonable energy distribution, reduce the dissipation of excess excitation energy, improve
the efficiency of photosynthetic electron transport, effectively alleviate the damage of seedling, caused by the salt stress, and
improve the resistance ability of stress of plant.
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Table 1 Different treatments on B. chinensis seeds

AbHE NaCl/ (mmol-L™") ALA / (mg'L™")
CK1 0 0
CK2 100 0
T1 100 25
T2 100 50
T3 100 75
T4 100 100
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Pt K Hhe— B0 O S R ST Al AR R s
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NaCl 4b# (CK2) IR ZFH (13.33%) FIR
#(36.67%) W FEFFL, iIXZW] 100 mmol/L ] NaCl
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5 CK2 ML HE AR 25, B ALA 15
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ALA ZbBE (T3) M7 R (44.00%) 1K
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5 CKl ERALRE, XUHED ALA &3 )5
RN BF 35 R 3 B BE AR E 5 3 B3 Ji IR K
S, YRR EL S 100 mg/L N, K EAEAMIK L
RIFALE 28.67%H1 42.67%, LT CKI1, 1EALE
TERWHE R CK2.

H# 2 W LUE H, R EFRECRINE 150 A2 4L,
FE 5 R AR R 2 2 i) AR AR, . £ NaCl
WPRNS, RGFFRECRE S AREAR A B R, it
I ALA JbFE S, R ZFFREONTE )8 H0E W T 5 7.49
F13.00, 5 CK2 (1.81 f10.71) *ttbzEREE, I
H5 CK1 (7.28 F14.32) ML ZRARE . 2 ALA
WETHEH) 100 mg/L (T4) I, K AFFeEMTE Hig
Bk 4.46 M1 1.67, AL T3 T N, {2455 CK2
ZES B, U R ALA R E MG 22
AUHEIRE ALA RCR R, (RS 45 3 A7)
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Table 2 Effect of ALA on germination of B. chinensis seeds under different treatments and physiological indexes of seedlings

under salt stress (x £ 5)

Ab B RFH | % RFH | % RFREK K R4 o EFBSY Jem  HURHBSY /em
CK1 39.33+4.67cd  70.00%+2.00d 7.28+1.04 ¢ 432+0.62¢ 0.92+0.18d 0.91+0.14¢
CK2 13.33+4.06 a 36.67+2.67a 1.81+0.57 a 0.71+0.22a 0.04+0.01 a 0.31+0.02 a
T1 38.67+4.67cd  66.671+3.33cd 5.65+036bc  2.37%0.15bc  0.20%0.01 abc  0.50+0.15 abc
T2 3533+7.06bd  66.00+2.31cd 5.11£0.72 be 2.30+0.33abc  0.3140.05 be 0.50+0.02 abc
T3 44.00t+4.62d 62.67+240cd 7.49+0.89¢ 3.00£0.36cd  0.36+0.01c¢ 0.67%+0.07 be
T4 28.67+3.53bc  42.67+437ab 4.461+0.80b 1.67£0.3 ab 0.10+0.08 abc  0.604-0.04 abc

AFVNG FREOR A A BLEITE 0.05 KA =R, TR

Different lowercases mean significant differences among treatments at 0.05 level, same as below
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Fig. 1 Effect of ALA on chlorophyll a, chlorophyll b, total chlorophyll, and carotenoid
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