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Effect of light intensity on tuber morphology, starch content
and leaf chlorophyll content of calla lily

LI Juan, LIN Weifu, ZHOU Lijun

(Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences/Danzhou Investigation and Experiment

Station of Tropical Crops, Ministry of Agriculture, P. R. China, Danzhou 571737, China)

Abstract ; [ Objective] In order to understand the response of calla lily, Alocasia macrorrhiza L. , to dif-
ferent light intensities, verify the accuracy of SPAD chlorophyll meter in chlorophyll measurements of cal-
la lily, and provide a theoretical basis and technical supports for utilizing large land resources under ma-
ture rubber plantation and using chlorophyll meter correctly in physiological experiments of calla lily.
[ Method ] SPAD value, chlorophyll a, chlorophyll b and total chlorophyll contents of different calla lily
leaves under different light intensities were determined using SPAD-502 chlorophyll meter and alcohol-ac-
etone extraction methods. [ Result ] Compared with calla lily grown under natural light, tuber starch con-

tent and girth of calla lily under tree-shade decreased by 15.08% and 12. 96% respectively, while tuber
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length increased by 12. 11% . SPAD value, chlorophyll a, chlorophyll b and total chlorophyll contents of

calla lily under natural light were lower than those of calla lily under tree-shade, while chlorophyll a/b

ratio was higher. SPAD value of calla lily under natural light increased gradually from the first-top-leaf to

the fifth-top-leaf (except the third-top-leaf). SPAD value of calla lily under tree-shade increased gradu-

ally from the first-top-leaf to the second-top-leaf reaching the maximum, and then decreased gradually

from the third-top-leaf to the fifth-top-leaf. Light intensity influenced chlorophyll a, chlorophyll b and to-

tal chlorophyll contents of different leaves in the same way as it did for SPAD value, but in different de-

gree. [ Conclusion ] Light is conducive to starch synthesis in calla lily tubers. Calla lily can capture more

light energy through increasing SPAD value, chlorophyll a, chlorophyll b and total chlorophyll contents of

leaves, especially the upper leaves, under limited light conditions. The SPAD value of the fourth-top-leaf

is the best estimation for the chlorophyll contents of calla lily under natural light, while the SPAD value of

the fifth-top-leaf is the best estimation for the chlorophyll contents under tree-shade.
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Tab.1 The effect of light intensity on biomass, morphology and starch content of calla lily tuber

B my/ kg m/kg YE K/ em %2/ em w(FER) /%
AT 4.26 +0.06 0.75 £0.02 55.83+0.69™ 26.74 +0.32™ 20.88 +0.71°
HRGIRT 4.32 +0.05 0.72 £0.03 49.80 +0.92 31.49 £0.26 23.99 +0.55
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Tab.2 The effect of light intensity on SPAD value and chlorophyll content of different leaves

8 -7 SPAD f{ff w/(mg - g™") w( 2R3 a)/
MHERE a R b MRER w(M5E b)
ARG &1 37.13 +3.64d 1.44 +0.11e 0.47 £0.04g 1.91 +0. 14de 3.09 0. 05ab
182 nf- 55.89 +1.34bc  2.52+0.08bed  0.82+0.03def  3.3420.10cd  3.06 £0.03b
)3 i 55.28 £2.22bc¢  2.1420.19d 0.67 +0. 06f 2.82 +0.24d 3.19 +0.03a
18] 4 nf- 57.59+2.73bc  2.2420.21d 0.74 +0.07f 2.98 +0.28d 3.04 £0.03b
18] 5 nf- 60.31 +1.27ab  2.34 +0.06cd 0.77 £0.03ef 3.11 +0.08d 3.04 £0.05b
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18] 5 nf- 57.66 +2.48bc  2.38 +0. l4cd 0.94 +0.06cd 3.32£0.19cd  2.52 £0.05d
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Tab.3 The correlation coefficient between SPAD value and

chlorophyll content of different leaves
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