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Abstract: 1-year-old and 5-year-old Alpinia galanga intercropped under rubber forests was used to understand the pho-
tosynthetic physiological characteristics of Alpinia galanga in rainy and dry season, explore its growth adaptability and
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growth habits, and provide a theoretical basis for its popularization under rubber forests. There were significant differ-
ences in photosynthetic parameters between 1-year-old and 5-year-old plants. The net photosynthetic rate (P,) and tran-
spiration rate (T,) of 1-year-old plants were higher than those of 5-year-old ones, and T, was higher in rainy season than
in dry season, indicating drought tolerance and stronger photosynthetic capacity in seedlings. There existed differences
in light response curve parameters. Light saturation point (LSP) and light compensation point (LCP) of both age groups
were between those of heliophytes and sciophytes, confirming shade tolerance. LSP and apparent quantum efficiency
(AQE) were higher, while LCP was lower in the dry season, further indicating drought tolerance. The maximum photo-
chemical efficiency (F,/F,) was slightly higher in the dry season, suggesting stronger photosynthetic capacity. Contents
of chlorophyll a, chlorophyll b, total chlorophyll, and Chl a/b ratio were higher in the dry season, indicating more fa-
vorable growth conditions. The 5-year-old plants had thicker upper epidermis and higher palisade-spongy ratio, adapting
to shade and drought under rubber forests. The spongy tissue thickness exceeded that of palisade tissue in both age
groups, confirming shade tolerance. In conclusion, Alpinia galanga is shade/drought-tolerant with high weak-light uti-
lization. This indicates that dry season conditions and appropriate shading (shading degree of 40%-80%) are more con-
ducive to the growth of Alpinia galanga.
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Different capital letters indicate significant difference among treatments in different seasons (P<0.05); different lowercase
letters indicate significant difference among different treatments in the same season (P<0.05).
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Changes in photosynthetic parameters of A. galanga (one-year-old and five-year-old) in rainy and dry seasons
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significant difference among different treatments in the same season (P<0.05).
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Fig. 2 Changes in light response curve parameters of A. galanga (one-year-old and five-year-old) in rainy and dry seasons
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Tab. 1 Chlorophyll fluorescence parameters of A. galanga (one-year-old and five-year-old) in rainy and dry seasons

;‘Q—H‘

S FirkaAR R Fo/Fn Y(II) NPQ qL ETR

Season Planting years/a

GiES 1 0.79£0.01* 0.510.02* 0.845+0.118"° 0.507+0.037* 41.6241.74™
5 0.59+0.06" 0.57+0.03" 0.659+0.176"" 0.595+0.019** 46.7242.28"

B 1 0.79£0.01** 0.51+0.01* 0.859+0.082%* 0.521+0.014* 41.9240.01*
5 0.79+0.01% 0.50+0.03"° 0.932+0.134% 0.532+0.040" 41.37£0.04%

e RSB R A RRE PR RN AR 5 A B 8] 25 5 B35 (P<0.05); ANR/NG T8k oR TR — 2719 AN ) 4k B 6] 22 57 2 3%

( P<0.05 ),

Note: Different capital letters after the same column of data indicate significant difference among the treatment groups in different sea-
sons (P<0.05); different lowercase letters indicate significant difference among different treatments in the same season (P<0.05).
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Tab. 2 Chlorophyll content of A. galanga (one-year-old and five-year-old) in rainy and dry seasons
Fh ﬂ]_*ﬁfrﬁm Chl a/(mg-g™") Chl b/(mg-g™) Chl a+b/(mg-g ™) Chl a/b
Season Planting years/a
Wz 1 2.31+0.03% 1.57+0.20% 3.88+0.23% 1.47+0.215
5 2.36+0.03% 1.57£0.19% 3.93£0.16%° 1.51+0.19%
6 1 3.34+0.02% 1.85+0.08% 4.19+0.09* 1.81£0.03%
5 3.38+0.01% 1.86+0.07% 4.24+0.08" 1.82+0.03%

T [RFEER G A R RS 5 B 22 7 7 ) 2 35 45 Ak JLA i) 22 e

( P<0.05 ),

B (P<0.05); AF/NG T B2 R [ — 2= 35 [ b B i) 22 55 1 3%

Note: Different capital letters after the same column of data indicate significant difference among the treatment groups in different sea-
sons (P<0.05); different lowercase letters indicate significant difference among different treatments in the same season (P<0.05).
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Tab. 3 Leaf anatomical analysis of one-year-old and five-year-old Alpinia galangal
FOHAER  WPRASURE AL LRAEE FRERE O RRREE R TS i
Planting Palisade tissue Spongy tissue Upper epidermal Lower epidermal  Cuticle thick-  Leaf thick- sade-toa-sl_on
years/a thickness/mm thickness/mm thickness/mm thickness/mm ness/mm ness/mm rati(I)J gy
1 0.03+0.003* 0.087+0.004" 0.031+0.001* 0.019+0.001° 0.004+0.000*  0.184+0.005"  0.367+0.029°
5 0.001+£0.000° 0.072+0.004° 0.021£0.001° 0.019+0.001° 0.005+0.000°  0.166+0.005"  0.444+0.029"

T AF/NG R R A R R AR IR 1] 22 5 23 (P<0.05 ),

Note: Different lowercase letters indicate significant difference between different planting years (P<0.05).
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