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Effects of Plastic Film Mulching Treatments on Photosynthetic Char -
acteristics and Yield of Amorphophallus muelleri Intercropped in
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Abstract: The aim of the study is to estimate the effects of different mulching treatments on the photosynthetic charac-
teristics of leaves, soil physical properties and yield of Amorphophallus muelleri intercropped in rubber plantations.
Seven treatments (silver film, black film, white film, straw mat, thickened black film, microporous black film and no
mulch (CK) were set up in this experiment. Photosynthetic characteristics of A. muelleri leaves at the three stages of
head changing, corm and maturity were measured and analyzed. Net photosynthetic rate (P,), stomatal conductance(G;),
transpiration rate(T,), intercellular CO, concentration(C;), electron transfer rate(ETR), physiological characteristics pa-
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rameters including soluble protein(SP) content, soluble sugar(SS) content, chlorophyll(Chl) content, chlorophyll a/b(Chl
a/b). soil in situ physical properties including soil moisture comtent (SMC), soil conductivity(SC), soil temperature (ST),
and underground corm yield of A. muelleri were assayed. The photosynthetic parameters (P,, G,, T, and ETR) of A.
muelleri leaves increased by different plastic film mulching treatments at the same period. P,, G, and T, of straw mat
treatment at the head changing stage and expansion stage were significantly higher than those of the other treatments
(P<0.05), the amplitude of the other treatments fluctuated irregularly and there were significant differences among them.
At the mature stage, SP and Chl of A. muelleri leaves under different treatments were significantly higher than those
under the control in the same period, and there was no significant difference among all treatments. In the same period,
the SS and Chl a/b of A. muelleri leaves under different treatments were slightly different. The SS of each treatment at
the maturity stage was significantly higher than that of the control, and the SS of the control at the three stages was the
lowest, while the Chl a/b of e plastic film treatment at the maturity stage was not significantly different from that of the
control. In the same period, SMC and SC by different plastic films were higher than those of the control. The water re-
tention effect of thickened black film treatment was the best, the SC of microporous black film treatment in the expan-
sion stage and straw mat treatment in the maturity stage were significantly the highest, but there was no significant dif-
ference in SMC and SC among other treatments. P,, G,, T,, ETR, SP, and Chl of the same mulch treatment at different
stages were all in the following order: head changing stage>expansion stage>maturity stage, while the SS and Chl a/b of
each treatment were in the following order: maturity stage>expansion stage>head changing stage. According to the re-
sults of correlation analysis between all indexes and yield, except ST and yield were negatively correlated, other indexes
were positively correlated with yield. Compared with the control, different plastic film mulches increased the yield of A.
muelleri. Black mulching, straw mat and thickened black mulching treatments significantly increased the yield, while
white mulching and microporous black mulching treatments did not significantly increased the yield. Therefore, silver
plastic film, black plastic film, straw mat and thickened black plastic film are suitable choices for A. muelleri to increase
the production and efficiency in practical production.

Keywords: film mulching; A. muelleri; rubber plantations; physiological ecology; yield
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Tab. 1 Physical and chemical properties of soil foundation in experimental sites
TE - HHLFEOM  &H TN 2 TP LETK  BURE AN HMEE AP AU AK
Soil layer P Ngkgh Ngkg ™) Ngkgh Ngkgh)  Amgkg)  Amgkg')  Amgkg)
0~20 cm 4.34 21.27 1.86 11.04 88.09 12.03 212.16
20~40 cm 4.20 17.75 1.71 12.27 83.12 10.25 202.93
12 Fi& WU B IR IS R B 8: 30—12: 00, (2) M4k
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A9 H 7B ARAT 18] 25 1 B B8 4R B A o A A7
2.5 m AT AT AL ZEFPAE, DL 1.2 m TR B AR 28,
2810 1 m, 22/ 30 cm, 4% 30 cm, 3t 9 28,
ZEK 47 m; 2B LR IERRITEE 20 cm*25 em, IR
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12) A HUIE 1000 kg F5EEBEIE 50 kg A K 50 kg.
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USA ) Xif 35+ 0 3% £ 3 AR — B Bt 7 kA 7
FRCIIE . HOEA R Py[umol/(m”s)], LT
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20 min J7, D& BRI RER 7 82 30—12: 00,
(3) ARBEARME, B 1 8. 30 0484 FEFRIC I Ao fa
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Tab. 2  Effects of different film mulching treatments on
photosynthetic characteristics of leaves of A. muelleri
in three stages

29 abE S _ Jig K3 . ﬁk%ﬂ%ﬁ
Parameter Treat Head-changing Corm expansion Maturity
ment stage stage stage

P,/ T, 15.85+0.76*™  9.40+0.77°™  8.47+0.59%
(mol'm™s™) 15 1640440 10.52£0.81  7.6620.64

T;  17.50£0.63%®  9.22+0.77%  5.46+0.52<°

T, 18.95£0.69™ 11.25£0.81%  5.78+0.73

Ts 17.66£1.03** 10.13x0.76%®  7.70+0.62

Te 14.21£0.88%  10.50+£0.74%®  7.44+0.82°

CK 11.83+0.93*  8.08+0.71°°  4.60+0.64°

G/ T,  0.14£0.01*  0.12£0.02%°  0.11£0.01*5

(mol'm™s™) 1161001 0.13£0.02%  0.120.01%®

T;  0.14£0.01%°  0.13£0.02"*  0.13£0.01"®

T, 021£0.01**  0.17£0.02%*  0.15+0.02“

Ts  0.17£0.01%°  0.14£0.02%°  0.13+0.025®

Te  0.14£0.01"°  0.13£0.02"°  0.14£0.01"®

CK  0.13£0.01%  0.10£0.02"*  0.10+0.02""

T/ T, 1.80£0.14*  1.73x0.18"  1.12+0.14%

(mmol'm™s™) 1y 9910 108 1 6840.19°  136£0.15%

T  2.02+0.14%  1.45x0.18%  1.38+0.12%

T, 2410.14*  1.94+0.19%*  1.73+0.16>

Ts  2.01£0.14"  1.87+0.16*  1.21+0.14™

Te  1.87£0.12*°  1.95x0.17**  1.26+0.17%

CK  1.57+0.14%  1.80+0.16**  0.72+0.14"*

C/ T, 182.79+£34.60% 201.68+26.33 265.25+27.05"
(ol mol ™) T, 224.02+36.29%%°245.14+28.69% 280.17+23.424
Ts 179.54+34.60 247.84:+23.42% 300.89+27.05"
Ty 228.51+£36.295% 265.53+31.83* 254.50+27.83"
Ts 206+£31.83%"  224.33+27.83% 266.76+27.05"*

Te 235.50+33.13%% 212.87+27.055 285.71+23.93%

CK 228.45+31.83%" 223.40+£31.96™ 295.68+27.85
ETR T, 87.57£7.75*" 62.1x13.67%  48.33+9.525®
T, 102.77£21.60"" 64.63£23.45"%"  49.6+12.65®
Ty  73.27£17.48"  67.3£10.74* 70.53+20.97*
Ty 86.20£19.19* 80.53£15.62*" 65.27+£25.51°®
61.4+15.50"%" 38.77+6.60"
48.23+17.455®

62.4+21.58%* 34.97+7.45%

Ts  72.2410.24"°
Te 78.47+5.78%°  53.59+8.405
CK  70.83+6.26°

e [ BB G O R KB B 3R R N R B R] 22 5 G
(P<0.05), [AIZNEHE G A IR/ING S-BE RS AN [ b $ H] 26 5 b 2
( 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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The capital letters indicate significant difference in different stages (P<0.05); The lowercase letters indicate significant difference between
different treatments (P<0.05).
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Fig. 1

Effects of different plastic film mulching treatments on physiological characteristics of leaves

of A. muelleri in three stages
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Tab. 3 Effects of different film mulching treatments on
soil physical properties of A. muelleri in three stages

S 5 2
2H Jrsty ?ﬁ&,ﬁ_ [Nt _ Jizﬁft%ﬁ
P Head-changing Corm expansion ~ Maturity
arameter Treatment
stage stage stage
SR T 21.77+1.15%®  18.26+0.93%"  18.64+0.37%
/% T, 23.77£1.97% 17.76£126%*  17.41+0.92%

18.76+1.78%
18.30+1.87%
18.79+1.93<

Ts 22.44+1.49"®  18.98+1.61°*
T, 22.60+1.92°%  18.69+1.96"

Ts 25.02+1.80"  21.50+1.69

Te 2437181 19.58+1.82%"  17.60+1.14

CK 19.90+1.66"  13.46+0.83%  12.40+1.46™

RS T, 193.04424.53%123.62+18.955 110.67+16.81%®
/% T,  230.81+35.03%122.82+16.85%" 118.3316.45®
T, 222.73+47.88% 110.61£12.67™ 103.03+15.54

T,  210.38+32.73*131.88+16.87%" 136.79x13.12"

Ts  204.44+29.33% 111.81+28.95% 112.66+16.185®

Te  180.84+17.73%151.54£16.85% 115.36+16.455°

CK  179.81£31.13% 94.06+12.67% 89.13+15.54%"

+HORE T 27.54£0.12°%® 26.32+0.10%°  24.89+0.24"
< T,  27.49+0.06™ 25.93+0.125*  24.45+0.24%
T, 27.67£0.10*  25.71£0.21%*  24.97+0.17%*

T, 27.51£0.15%"® 25.68+0.25%  25.30+0.20%"°

Ts 27.26+0.11%"%  25.5420.20%°  24.99+0.46%°

Ts 27.48+0.14%%® 27.18+0.16%  25.44+0.21%

CK  27.11x0.07* 27.34+0.25*"  25.530.27%

e W AN EE 5 AN R R E 2 B R % AN [ i # 10) 22 55 W 2
(P<0.05), [RIFVEHE A /NG T8 2R A R 4 21 6] 22 55 3%

(P<0.05 ),

Note: The capital letters in the same column indicate
significant differences 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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Different lowercase letters indicate significant difference among
treatments (P<0.05).
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Fig. 2 Effects of different plastic film mulching treatments
on yield of underground corm of A. muelleri
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Tab. 4 Correlation analysis of photosynthetic indexes, soil physical properties and corm yield of A. muelleri
S8 G C T, ETR SP SS Chl  Chla/b  SM sC ST it
Parameter : ' ! Yield
P, 10595 0.774" 0.698" 0.701" 0.812" -0.472" 0.746" -0.500" 0.711"" 0.869" 0.793  0.218
G, 1 0.389  0.531°  0.293 0563 -0.61 0.590 -0.423  0.588" 0.452" 0.384 0.166
o 1 0.510°  0.706™ 0.687" —0.491" 0.557" -0.497" 0.579" 0.806" 0.754”  0.026
T 1 0.6217  0.625" -0.629" 0.664™ -0.470° 0.572" 0.445° 0710  0.128
ETR 1 0.563" —0.547" 0.507° -0.450" 0.623" 0.635" 0.609™  0.188
SpP 1 -0.579" 0.825" -0.629" 0.544" 0.680"  0.821" 0.042
SS 1 —0.477°  0.684™ —0.127 -0.217 -0.650"  0.174
Chl 1 —0.590" 0.623"  0.484"  0.630™  0.270
Chl a/b 1 -0.189  -0.267 -0.683"  0.221
SM 1 0.708"  0.450" 0.235
sc 1 0.710"  0.117
ST 1 -0.212
i 1

E: SRR EEMC (P<0.05) , "RAMBEMLE (P<0.01) .

Note: " indicates significant correlation (P<0.05), ™" indicates extremely significant correlation (P<0.01).
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