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Abstract: The study was aimed to explore the photosynthetic characteristics and yield underground corm of Amorpho-
phallus muelleri under different light conditions. Three intercrop modes of A. muelleri, pruned rubber tree intercrop
mode T, [forest center (T y) and forest edge (T;s)], interrow mode of puelia T,[forest center (T,y) and edge (T1s)], 50%
light transmittance shade mode T;y no pruning rubber tree (CK)[forest center (CKy,) and edge (CKs)] were used. The
light intensity (Lux) and photosynthetically active radiation (PAR) in different light conditions were measured. The
daily variation pattern of A. muelleri, photosynthetic parameters [net photosynthetic rate (P,), stomatal conductance (G;),
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intercellular carbon dioxide concentration (C;), transpiration rate (T,)], chlorophyll fluorescence parameters [maximum
photochemical efficiency (F,/F,,), actual photochemical quantum yield(YII), maximum electron transfer rate (ETR,.y),
half-saturation light intensity (Ik)], photosynthetic pigment parameters [chlorophyll a (Chl a), chlorophyll b(Chl b), total
chlorophyll (Chl a+b), chlorophyll a/b (Chl a/b)] were measured at three stages (head changing stage, corm expansion
stage, maturity stage). The yield of underground corm under different light conditions was compared. The results
showed that daily variations of Lux and PAR were basically consistent under light conditions, showing “unimodal”
modes. There were significant differences in the photosynthetic parameters (P,, G, T,, and C;) among different light
conditions. Compared with CK, P,, G,, and T, of the T3y were the significantly highest in all three stages. During the
head changing and corm expansion stages, P,, G, T, of the T, and T, were significantly higher than those of CK; The
chlorophyll fluorescence parameters (F,/F,, YII, ETR.x, IK) of each light conditions were significantly higher than
those of CK; The changes in photosynthetic pigment parameters (Chl a, Chl b, Chl a+b, Chl a/b) of various conditions
were irregular. The Chl a, Chl b, Chl a+b of T, and CK were higher than those of T; and Tj; at all three stages, and Chl
a/b of all treatments was significantly higher than those of CK. From the comparison of light intensity and yield between
the forest center and edge under conditions, it can be seen that the forest center is higher than the forest edge. After
comparing the implementation effects of various intercropping modes, it can be seen that all treatments have improved
the photosynthetic characteristics and yield of A. muelleri, while the pruned rubber tree modes T, treatment is most ob-
vious, and achieved the similar effect of single cropping under artificial shade. Therefore, in rubber tree production,
pruning measures or other measures is needed to improve the light conditions and replace monoculture artificial shade
for planting A. muelleri. The intercrop mode of puelia requires increase in fertilizer application and a reasonable alloca-
tion of crop distance direction to effectively alleviate the burns caused by direct sunlight on A. muelleri plants, and im-
prove photosynthetic efficiency, thereby increasing crop yield and land use efficiency.

Keywords: different light conditions; rubber forest; intercrop mode; Amorphophallus muelleri; photosynthetic charac-
teristics; yield
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SR 18.6~21.9 T, 4EF K &R 1200~
1700 mm, 4FYHHBEA 1800~2300 h, FHXE
80%~86%, =10 CHYLEF-HRUE 5062~8000 C,
+ HERLREEAL R A DL organic matter, OM ),
%A (total nitrogen, TN ), 4= ( total phosphorus,
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Tab. 1 Physical and chemical properties of soil foundation in experimental sites
+JZ Soil layer/em  pH  OM/(g'kg') TN/(g'kg™) TP/(g-kg™") TK/(g'kg™") AN/(mg'kg') AP/(mgkg') AK/(mgkg")
0~20 4.34 21.27 1.86 0.42 11.04 88.09 12.03 212.16
20~40 4.20 17.75 1.71 0.39 12.27 83.12 10.25 202.93
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Tab. 3 Comparison of photosynthetic parameters of A. muelleri leaves at three stages under different light conditions

2. -1

P./(pmol-m™-s™)

Gs/(mol-m2s7")

iz R

Head-changing stage Corm expansion stage

B

Maturaty stage

0.07+0.006"
0.10+£0.006¢
0.14+0.005%°
0.18+0.002%°
0.24+0.0074
0.17£0.009"
0.18+0.0024°

0.05+0.001
0.04:0.005%¢
0.11+0.0045°
0.09+0.0025¢
0.14+0.006"
0.12+0.003"°
0.14+0.005%

0.12+£0.004"*
0.110.003"°
0.06:£0.002¢°
0.03+0.003
0.03=0.002
0.07£0.009¢°
0.13+0.004%

Ci/(nmol-mol™)

iz KM

Head-changing stage Corm expansion stage

B

Maturaty stage

b —
Treatment 3k 4 i R 8814
Head-changing stage Corm expansion stage Maturaty stage
CKum 12.28+0.29%° 6.05:0.22"¢ 6.54+0.26%°
CKs 12.05+0.44%¢ 4.93+0.16%¢ 5.77+0.285¢
Tim 14.63£0.194° 9.180.495%¢ 5.21+0.16%
Tis 13.75+0.554° 9.99+0.415° 4.09+0.37¢
Tom 12.20£0.42%° 8.18+0.38" 4.18+0.35%¢
Tas 11.69+0.58%° 8.72+0.21% 3.10£0.21¢¢
Tam 17.53+0.35% 11.28+0.325° 9.78+0.19“
e T./(mmol-m~2-s7")
Treatment ek i R e8]
Head-changing stage Corm expansion stage Maturaty stage
ging stag p g y stag
CKum 1.10+0.068"" 0.67+0.01<¢ 1.35+0.0174°
CKs 1.30+0.064%° 0.51:+0.06" 1.26+0.029°
Tim 1.91+0.0474¢ 1.25+0.035° 0.80+0.027%°
Tis 2.2140.026% 1.1240.035¢ 0.77+0.031¢°
Tom 2.78+0.043% 1.47£0.03% 1.36+0.027%°
Tas 2.17+0.081%° 1.27+£0.015° 0.47+0.08%¢
Tsu 2.36+0.017° 1.55+0.04 1.64+0.028"

161.64+4.04
170.98+10.155¢
209.69+9.47
245.11+5.01%°
294.07+2.26"
256.34+2.29"°
200.05+4.815¢

202.23+5.01%¢
301.46+18.62
238.50+6.07°¢
204.79+10.035¢
277.19+9.32°B°
259.03+5.074%
241.77+3.66™¢

289.67+5.154¢

299.91+2.84"

273.07+9.05"%®
151.99+24.42¢¢
238.24+13.935¢
286.37+19.014
249.24+5.67b"¢

TE: RZVEEE 5 A R RS R 3R A (R I 6] 22 5 4 2 (P<0.05 ), [RIZUEHE J5 A [F) /AN <7 ) 3 7R 7K [ b B ) 22 S 1 3 (P<0.05 ),

Note: The capital letters in the same column indicate significant difference in different stages (P<0.05); The lowercase letters in the
same column data indicate significant difference between different treatments (P<0.05).

T, TEAS BB pRrbus i FARA Z:, T CK 4b 3
() Ci WA, PBEAM ORI, T, fl T,
ARG C AR L 22 SR i 3
23 AEAXEEEXATEFHARIMHRER K
SHELR
ANFEPEARAR LB 3 ASEH S A A
MR EDRNSE (Fo/Fn. YII, ETR Al IK ) 25
A AZEAL (3 4 ), [F]— B R[] A B 14 28
SR EF B, 3 DA LR Fo/Fy F1 YT
BT CK AR, i H A A F ) 22 R B 3
BT T A T3 AR FRAY ETR pnax A1 IK 25 0505,
HWRN T kb3, i CK AR A%, BEE LT
WARGHEDE, T, T3 AL HL) Fy/Fo F1YTL AS fL 34
FEARL, ELAG PR 25 5 5 2, R IR0 A BRAR IR
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x4 ARAREEEXT INMNMBABRFHEMHERRASHILER
Tab. 4 Comparison of chlorophyll fluorescence parameters of A. muelleri leaves at three stages under
different light conditions

) Fu/Fn YII
Ak
Treatment i3 A i K LA e i K LA
Head-changing stage Corm expansion stage = Maturaty stage = Head-changing stage Corm expansion stage ~ Maturaty stage
CKy 0.789+0.002° 0.779+0.010*° 0.733+0.020%° 0.5860.010% 0.522+0.04548° 0.371+0.0735°
CKs 0.794+0.0014% 0.785+0.003 0.747+0.010%° 0.570+0.003%° 0.561+0.023° 0.342+0.016%°
Tim 0.800:£0.003% 0.791£0.006a"° 0.763£0.004%®  0.647=0.015%® 0.647+0.028 0.476£0.050°®
Tis 0.802+0.004** 0.796£0.002 0.780£0.0114 0.645+0.008® 0.629+0.005 0.527+0.0585
Tom 0.7960.0084 0.79120.0044 0.761£0.017%®  0.627+0.013"° 0.631£0.011*¢ 0.595+0.036"
Tas 0.797+0.0014% 0.794%0.0054* 0.778+0.009% 0.655+0.006** 0.652+0.009 0.606+0.0145
Tsum 0.789+0.0035° 0.800+0.006" 0.767+0.014%®  0.670+0.004 0.685+0.0034 0.568+0.0375
s ETR o/ (umol-m2-s7") IK/(umol-m2-s7™")
Treatment LSS ] [Nl %8 S RL] Jig5 K39 LA
Head-changing stage Corm expansion stage  Maturaty stage = Head-changing stage Corm expansion stage =~ Maturaty stage
CKy 70.97+2.324 59.80+7.68454 38.40£10.23%  176.30+£6.91* 142.93+20.4748¢ 88.47+24.625°
CKs 80.20+1.78 66.60+4.47% 35.0042.15 212.03+5.677 159.10+15.88"° 84.97+5.46
Tium 115.00:£4.487B° 128.67+16.18" 103.20+11.51%  333.57+21.834B° 365.17+49.521 300.50+36.985
Tis 132.10+6.85% 100.67+5.585%° 101.23+4.06%%®  397.43+31.544 270.90+16.825 306.33+17.22%
Toum 94.73+1.43%¢ 94.43+11.054% 49.07+9.355 245.93+9.65% 247.60+40.25%% 135.36+25.70%°
Tas 94.27+3.324¢ 90.17+3.580 61.97+9.045° 242.40+16.22%° 226.63+12.68B% 154.42+19.115°
Tsum 111.43+4.412° 117.07£16.08"® 68.20+10.06%™  300.87+15.314%° 316.67£50.3414° 184.57+25.79 %

T RS R AR KE FR2R AR R 2E 5 B3 (P<0.05), [RIFIEEEAIF/NG S0 305 A F b BER] 22 5 B 3 (P<0.05 ).
Note: The capital letters in the same column indicate significant difference in different stages (P<0.05); The lowercase letters in the
same column data indicate significant difference between different treatments (P<0.05).

x5 ARAXAXREEEXLETINHBEFHAXERBESHILE
Tab. 5 Comparison of photosynthetic pigment parameters of A. muelleri leaves at three
stages under different light conditions

e Chl a/(mg-g™") Chl b/(mg-g™)
Treatment i3 A i K A /S8 i K A

Head-changing stage Corm expansion stage  Maturaty stage = Head-changing stage Corm expansion stage = Maturaty stage
CKy 1.20£0.074° 1.28+0.03% 1.09+0.14% 0.56+0.03% 1.03+0.114 0.48+0.085
CKs 1.24+0.05"° 1.27+0.02%¢ 1.20+0.05% 0.59+0.05% 0.97+0.06"* 0.54+0.045
Tium 1.13+0.114° 1.12+0.122° 0.99+0.06"* 0.46+0.07 0.55+0.127¢ 0.40+0.034*
Tis 1.21£0.04b"® 1.26£0.02%° 0.96+0.125 0.49+0.035® 0.79+0.04"* 0.40+0.05%
Toum 1.64+0.06™ 1.28+0.035 1.14+0.03“* 0.50+0.045® 0.88+0.03"° 0.48+0.03%°
Tas 1.17+0.0748° 1.24+0.02%° 1.02+0.065 0.49+0.05° 0.69+0.06"¢ 0.42+0.02%
Tsum 1.08+0.0545° 1.25+0.034° 0.99+0.085 0.410.035° 0.72+0.04%¢ 0.40+0.045°

s Chl a+b/(mg-g™) Chl a/b
Treatment i3] i K B S JiE K HLA

Head-changing stage Corm expansion stage  Maturaty stage = Head-changing stage Corm expansion stage = Maturaty stage
CKy 1.76+0.095° 2.31+0.12% 1.57+0.23% 2.15+0.06"° 1.27+0.14%¢ 2.32+0.13%
CKs 1.83+0.105® 2.23£0.07°" 1.7440.09" 2.11£0.09 1.32+0.075¢ 2.21£0.074°
Tim 1.59+0.1848° 1.67£0.22%¢ 1.40£0.075° 2.48+0.134 2.12+0.265 2.46+0.034
Tis 1.70£0.06"2° 2.05+0.04%° 1.36+0.175° 2.47+0.06"" 1.610.095° 2.43+0.05%
Tom 2.14+0.08" 2.16+0.06"*° 1.62+0.055 3.32+0.26™ 1.46+0.05°%¢ 2.38+0.04%°
Tas 1.67+0.06"2° 1.93+0.05%% 1.44+0.095 2.40+0.12"% 1.83+0.165® 2.44+0.05%
Tsum 1.49+0.085° 1.97+0.06"* 1.39+0.125 2.67£15.314° 1.75+0.0952 2.48+0.06"

IR EARKRE TR AR RIZE R B3 (P<0.05), [RIFIEEHREAF/NG TR 38 A FAb R 2 5 B3 (P<0.05),
Note: The capital letters in the same column indicate significant difference in different stages (P<0.05); The lowercase letters in the
same column data indicate significant difference between different treatments (P<0.05).
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Chl b, Chla+b il Chl a/b 7EHK O FIAR I 2 IC KL
AL, HHEMZERARE,
25 AR EEEXTEFREFELE

ANF A AR FE R 7 B AR A SR L
Bl 1, AP ERZE T2 i 3 8 3 & T CKyw Ml
CKs (82 g 169 g), Tsm. Tim ALFRAYERZEF- 34 51
& (260 g f1255 g) ¥ e, HKE Tis Al
Tom A BRAERZE 2 i (194 g Fl1 142 g ), i Tas
AR FRAERZEE R (103 g) BERIK, &R1ME
AR Ak B )M O ARG 5 R 251 25 o o HE K
BR Tam AL A ERZET-49 7 i i A1, A AR AR .0
(R BRZE V349 Jo 349 v AR 2% o 4245 RIS X Ak 2
ROBRZESE i S50 IRA Y, Tim. Tis ALEEAGHE P
ORI, LT RS SR 5 200% 1 140%L -,
HIKHA Tom Al Tos AEFR, X HR 3513 = 70% A1l
25%, 25 AETEAL BT BREE T B i S AR AR
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A3 Treatment
AEKRE FhFm A B ] 24 5 B3 (P<0.05) .

Different lowercase letters indicate significant difference
among treatments (P<0.05).

Bl AREEEEXTEFMBTIRETELR
Fig. 1 Comparison of yield of underground corm of
A. muelleri under different light conditions
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