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Abstract: Photosynthesis plays a crucial role in the growth and development of plants, and the light response curve can
describe the relationship between photosynthetic rate and light intensity under different light conditions. As a ther-
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mocrop plant, clarifying the photosynthetic characteristics of Noni is crucial for understanding its growth and develop-
ment process, while there are relatively few reports on the photosynthetic aspects of Noni. In order to study the photo-
synthesis of Noni and its environmental adaptation, this study took Noni with four shade treatments (CK, Ty, T,, T;) as
the research object, and measured the daily change of light intensity, daily change of net photosynthesis and light re-
sponse curve by LI-6400 portable photosynthesizer, and used four commonly used light response models to fit, and then
screened the optimal model to obtain the corresponding photosynthetic characteristic parameters. The daily change of
light intensity showed a single-peak parabolic trend, and the daily light intensity reached the maximum at 12 : 00 noon,
while the daily change of net photosynthesis of Noni showed an inverted U-shaped change, with a rapid increase from
6 : 00 to 10 : 00, and a slow decline from 10 : 00 to 16 : 00, and a rapid decline at 16 : 00. The daily changes of the

two existed some synchronous and non-synchronous changes. The net photosynthetic rate (P,) and light intensity (/)
both showed obvious decreasing trends with the increase of shade between different treatments. The modified model of
the right-angle hyperbola (MRHM) fit most effectively for the light response curve of Noni. With the exception of 90%
shade, both the root mean square error (RMSE) and mean absolute error (MAE) were lower than those of the other three
models, ranging from 0.06 to 0.12 and 0.05 to 0.09, respectively. With the increase of shade, the photosynthetic apparent
quantum efficiency (AQE), maximum net photosynthetic rate (Pymay), light saturation point (LSP) and dark respiration
rate (Ry) of Noni gradually decreased, while the light compensation point (LCP) gradually increased, indicating that
under the induction of low light, the photosynthetic efficiency of Noni gradually decreased, and the photosynthetic effi-
ciency of Noni gradually decreased when over-shaded. This indicates that the photosynthetic efficiency of noni de-
creases gradually under low light induction, and even decreases dramatically under excessive shade, and its high pho-
tosynthetic efficiency can only be activated under strong light stimulation. This study reveals the photosynthetic char-
acteristics of Noni and its response strategy to different shade, which would provide a theoretical basis for the deep un-
derstanding of Noni ecological adaptation, and also provide a reference for the production of Noni understory planting
or shade measures.

Keywords: noni; light response curve; light response model; photosynthetic properties; high light efficiency
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Fig.2 4 Light response curves of shade treatment
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Fig. 3 Comparison of goodness of light response models under different shade treatments
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Tab. 2 Characteristic parameters of Noni photosynthesis under different shade treatments

JEE A AL 3 AQE anax_/2 } LSP[Z L LCIi/z . Rd/i2 .
Shade treatment (umol'm™-s™) (pmol'm™=-s™) (pmol'm™=-s™) (pmol'm™=-s™)
CK 0.04+0.01° 10.81+0.09° 1338.43+133.28" 37.47+3.59¢ 2.38+0.12°

T, 0.03+0.01° 5.41£0.06" 1144.21+45.79° 47.67+8.38° 2.33+0.03°

T, 0.02+0.01¢ 4.19+0.03° 1267.85+103.35" 57.15+12.94° 1.61%0.10°

Ts 0.01+0.02¢ 3.30+0.10¢ 1126.96+27.11° 110.73+8.60° 0.97+0.06¢

T PR E/NG FRERIR AR AL B R 25 5 3 (P<0.05) .

Note: The different lowercase letters in the same column indicate significant difference among different treatments (P<0.05).
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