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Difference of Chlorophyll Fluorescence and Yield in Different Cassava
Varieties and L eaves Remained Treatments

LIN Hongxin, ZHANG Zhihua, LYU Fengjuan, WANG Ruiqing, LYU Rujie, XIAO Yunping, YUAN Zhanqi
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Technology Research Center for Red Soil / Key Laboratory of Crop Ecophysiology and Farming System for the Middle and Lower
Reaches of Yangtze River, Ministry of Agriculture and Rural Affaurs, Nanchang, Jiangxi 330200, China

Abstract: Using compact varieties SC205, GR4 and umbrella varieties SC12, SC15 as the experimental materials, five
treatments of 9, 36, 63, 90 leaves remained and no leaves removed were designed to study the differences of chlorophyll
fluorescence and fresh tuber root yield to clarify the differences of chlorophyll fluorescence of functional leaves in dif-
ferent growth stages and leaves remained treatments and the effects of leaves number on fresh tuber root yield. The re-
sults showed that with the increase of leaves, the fresh tuber root yield increased, and the tuber root number, the fresh
weight of stems and leaves and the harvest index increased first and then decreased. The average of tuber root yield per
plant of 9, 36, 63, 90 and no leaf removed treatments was 0.94 kg, 2.22 kg, 2.65 kg, 2.91 kg and 3.35 kg, respectively.
The maximum fluorescence yield (F,,) and maximum quantum yield (F,/F,,) of compact varieties were higher than those
of umbrella varieties. F,, and F,/F,, of compact varieties was 0.885 and 0.739, respectively, and those of umbrella varie-
ties was 0.838 and 0.707, respectively. The minimum fluorescence yield (Fy) of compact type was smaller than that of
umbrella type, and that for the two plant type varieties was 0.219 and 0.231, respectively. Fo, Fy,, F.,/F,, ETR and Y(II)
decreased with the progress of leaf removed. With the increase of PAR, ETR increased gradually, and Y(II) decreased
sharply first and then slowly. The variation trend of chlorophyll fluorescence of cassava varieties with different plant
types was the same, but the variation rule of different leaves was different. The ETR and Y(II) of cassava functional
leaves increased slightly when the number of leaves remained was small.
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Tab. 1 Cassava leaves in different varieties and leaf retention treatments

o Fa 4 PEill A Hm HomR A K HumR A KA HOmR A K5 1
Varict Remained Total number of See dlin, stage Early tuber Middle tuber Late tuber
¥ leaves number leaves picked gstag growth stage growth stage growth stage
GR4 9 120.40° 24.87° 32.14° 43.93° 19.46°
36 84.20° 0.47° 22.93° 41.13° 19.67°
63 37.59° 19.73° 17.86°
90 5.47¢ 5.47°
SC205 9 134.33¢ 31.53% 34.53¢ 50.20° 18.07*
36 119.07° 6.47° 36.13° 56.54° 19.93°
63 75.26° 7.73° 49.60° 17.93°
90 45.87¢ 38.13° 7.74°
SC12 9 218.54° 25.13% 54.54° 98.06" 40.81°
36 162.00° 0.40° 34.27° 85.59° 41.74*
63 139.81° 11.73° 86.47° 41.61°
90 126.41° 2.27¢ 73.46° 50.68°
SC15 9 158.74* 30.47° 41.93° 60.07* 26.20"
36 169.88° 6.00° 49.74° 72.80° 41.34°
63 80.66° 9.80° 43.93° 26.93°
90 129.74* 13.73° 80.81° 35.20°

T RS R 5B 5 A RN P RER R A R 22 5 B3 (P<0.05)

Note: Different lowercase letters after the same variety and column of data indicate significant difference (P<0.05).

x2 FARAARERMBHBLENSEE~S

Tab. 2 Fresh tuber root yield of different cassava varieties and leaves retention treatments

e B HRREEL R e 2 LN/ sy Wik H B
Variety Remained leaves Tuber root number  Fresh tuber yield Fresh weight of stems and leaves Harvest index
number per plant per plant/kg per plant/kg
GR4 9 10.26° 1.12° 1.01° 0.52°
36 13.73° 2.58° 1.48° 0.64°
63 14.00° 3.04° 1.63* 0.65°
90 15.01° 3.19° 1.88* 0.63°
CK 17.42° 3.38° 1.91* 0.64°
SC205 9 11.41° 0.85 0.80° 0.51°
36 14.59* 2.44° 1.66° 0.60°
63 15.75° 2.83° 1.83° 0.61°
90 15.56° 3.16° 1.93° 0.62°
CK 16.41° 3.57° 1.67° 0.68*
sc12 9 11.04° 0.87° 1.12° 0.44°
36 12.52% 1.85° 1.22% 0.60°
63 12.05* 2.34° 1.31° 0.64°
90 12.76* 2.71° 1.67° 0.62°
CK 11.67% 3.09° 2.12° 0.59*
SC15 9 12.05° 0.92° 0.74 0.56"
36 13.71* 2.02° 1.19% 0.63°
63 14.19° 2.39° 1.13% 0.68°
90 14.52% 2.58° 1.22¢ 0.68°
CK 13.97° 3.37° 1.47° 0.70°

TE = ) b [ 51 80808 5 A ) /NG 5 Bk 2R A B ) 22 7 i 35 (P<0.05)

Note: Different lowercase letters after the same variety and column of data indicate significant difference (P<0.05).
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Tab. 3 Minimum fluorescence yield of different cassava varieties and leaves retention treatments

ot B - BAR g 10d
Variety Remained 10th day of tpber
leaves number root expansion
GR4 9 0.266°
36 0.247°
63 0.245"
90 0.310°
CK 0.248"
SC205 9 0.212"
36 0.219°
63 0.214°
90 0.212°
CK 0.229°
SC12 9 0.238°
36 0.243°
63 0.248°
90 0.301°
CK 0.310°
SC15 9 0.241°
36 0.225°
63 0.230°
90 0.286"
CK 0.286"

PR R 40 d B g K 70 d PR i R 100 d
40th day of tuber 70th day of tuber 100th day of tuber
root expansion root expansion root expansion
0.257° 0.150° 0.209*
0.240° 0.219° 0.200°
0.245° 0.214" 0.203"
0.234° 0.217° 0.205°
0.237° 0.219° 0.201°
0.206° 0.204° 0.201°
0.199° 0.214° 0.229°
0.199° 0.214* 0.211°
0.190° 0.206" 0.211°
0.191° 0.215° 0.231°
0.226 0.222° 0.209°
0.219* 0.206° 0.214°
0.240° 0.207 0.240°
0.224° 0.212° 0.227°
0.229° 0.206" 0.219°
0.199° 0.211° 0.222°
0.205° 0.231° 0.225°
0.208* 0.231° 0.236°
0.211° 0.238" 0.231°
0.211° 0.244" 0.223°

TE - R ) 5B 5 N )N - k2R b i) 22 55 i 3 (P<0.05)

Note: Different lowercase letters after the same variety and column of data indicate significant difference (P<0.05).
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Tab. 4 Maximum fluorescence yield of different cassava varieties and leaves retention treatments

o FA -4 HARZ A 10 d PARRZ K 40 d BRI 70 d BARRZ K 100 d
Variet Remained 10th day of tuber root 40th day of tuber root 70th day of tuber root 100th day of tuber root
y leaves number expansion expansion expansion expansion
GR4 9 1.325° 0.860" 0.931° 0.616"
36 1.257° 0.859" 0.917° 0.553°
63 1.267° 0.828% 0.814° 0.548°
90 1.297° 0.818% 0.849b° 0.573°
CK 1.327° 0.806" 0.862% 0.502°
SC205 9 1.150° 0.844" 0.755° 0.709"
36 1.199° 0.831% 0.822° 0.760"
63 1.180° 0.833% 0.809* 0.768°
90 1.157° 0.802° 0.828 0.706°
CK 1.230° 0.812% 0.799% 0.582°
SC12 9 1.236* 0.820° 0.828° 0.649"
36 1.302° 0.820° 0.862° 0.618"
63 1.247° 0.843° 0.792° 0.545°
90 1.207° 0.759° 0.751° 0.465°
CK 1.261° 0.822° 0.787° 0.544°
SC15 9 1.178° 0.662° 0.758° 0.701°
36 1.128° 0.753" 0.831° 0.638*
63 1.176* 0.679% 0.815% 0.549°
90 1.118° 0.817° 0.786° 0.507°
CK 1.147* 0.756" 0.779° 0.602°

T )b R SRR 5 R )N - B R Ab B ] 22 53 B35 (P<0.05)

Note: Different lowercase letters after the same variety and column of data indicate significant difference (P<0.05).

R5 TEAAESMHBEHBLENEXETFE

Tab. 5 Maximum quantum yield of different cassava varieties and leaf retention treatments

o Eﬁﬂféﬂ( PURIE AR 10 d HURIZ R 40 d PURIE R 70 d YOl i K3 100 d
Variety Remained 10th day of t_uber root 40th day oftpber root 70th day of tyber root 100th day of t_uber root
leaves number expansion expansion €Xpansion expansion
GR4 9 0.799° 0.701° 0.841° 0.660"
36 0.803 0.720° 0.760° 0.634°
63 0.807° 0.704" 0.738° 0.628°
90 0.810° 0.713" 0.744° 0.642°
CK 0.813° 0.706" 0.745° 0.598°
SC205 9 0.816° 0.757° 0.730° 0.715°
36 0.817° 0.760° 0.740° 0.695®
63 0.818° 0.760° 0.736° 0.723°
90 0.817° 0.764 0.750° 0.697%
CK 0.813° 0.764° 0.731° 0.597°
SC12 9 0.807° 0.724° 0.729* 0.678"
36 0.813° 0.733" 0.760° 0.652°
63 0.801° 0.715° 0.737° 0.594°
90 0.751° 0.705" 0.717° 0.510°
CK 0.754° 0.721* 0.738* 0.597°
SC15 9 0.796" 0.699° 0.722° 0.677*
36 0.801° 0.725° 0.721° 0.644°
63 0.804° 0.678° 0.715° 0.568°
90 0.744° 0.741° 0.696" 0.535°
CK 0.751° 0.720% 0.687° 0.625%

T [l R SRR 5 R )N - B R Ab B ] 22 53 B35 (P<0.05)

Note: Different lowercase letters after the same variety and column of data indicate significant difference (P<0.05).
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Fig. 1 ETR of functional leaves on the 10th day of tuber root expansion
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