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Cluster analysis of photosynthetic characteristics of upper leaves and
leaf position effect of single leaf weight in flue-cured tobacco

LEI Jia', YE Weiguo® ,SHAN Xuehua’, YUAN Feifei',
LIANG Jianxiong', LI Huaiyuan®’ ,CHEN Jianjun”

(1 Technical Center of Guangdong Tobacco Industrial Limited Company ,Guangzhou,Guangdong 510385 ,China;
2 College of Agriculture ,South China Agricultural University ,Guangzhou,Guangdong 510642 ,China;

3 Hengyang Branch of Hunan Tobacco Company , Hengyang . Hunan 421001 ,China)

Abstract: [Objective] This study explored physiological basis of differences in quality of the eight
leaves in the upper part of flue-cured tobacco to provide reference for harvesting, modulation and selection
of high-quality raw materials for industrial enterprises in specific leaf positions. [Method) The flue-cured
tobacco variety Yunyan 87 was selected to study photosynthetic characteristics and single leaf weight after
roasting of top eight leaves. The leaf positions with similar photosynthetic characteristics were grouped by
cluster analysis,and leaf position effects of single leaf weight and photosynthetic characteristics were com-
pared. [Result] With the decrease of leaf position,net photosynthetic rate,stomatal conductance and tran-

spiration rate of flue-cured tobacco leaves decreased significantly. The net photosynthetic rate of the invert-

[Wehs BT 2020-07-27

(AW HT AR T A A RIAT A J AL H  2016440000340013) ;)7 R4 M 5% 32 J7 (24 7D BHE I H (2019440000200035) 5
T R 4 R R ) A B T2 W RHIF I E (201743040024098)

(EHEMmAT B 983 —), B W g IR AL A1 . TN A 77 5 AT Y . E-mail: leinajia615@163. com

GEMGEH ] BREEZE965—), 5 Wdb # i A #0482 18 4 48 4 AR 5 0, 32 2 DA S 400 o o 0% 2 1 A AR R 9

E-mail ; chenjianjun@scau. edu. cn



% 8 3] RS B A O R T R O S 2R Y 2R A AT 45

ed 3—8 leaves was significantly decreased by 9. 79% —27. 68% compared with that of the first leaf, but
there was no significant difference in intercellular CO, concentration among leaves. Clustering analysis
showed that the upper eight leaves could be divided into four leaf groups of inverted 1—2 leaves,inverted
3—5 leaves,inverted 6 —7 leaves and inverted 8 leaves. The single leaf weights of these four groups were in
the range of 8. 68—8.79 g,9.86—10.05 g,10.32—10.43 g and 10. 80 g,respectively. The differences were
insignificant within same groups, but significant among different groups. The leaf position effect of single
leaf weight was similar to that of photosynthetic characteristics. [Conclusion)] The photosynthetic charac-
teristics of the upper eight leaves of Yunyan 87 were similar to the leaf position effect of single leaf weight,

that photosynthetic characteristics was the main physiological basis for formation of quality differences in

tobacco leaves.

Key words: flue-cured tobacco;top eight leaves; photosynthetic characteristics; single leaf weight;clus-

ter analysis
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Table 1 Comparison of photosynthetic characteristics among the top eight leaves
0 P./ C./ G./ T./

Leaf position (pmol + m™2 « s 1) (pmol + mol™1) (mmol * m™2 « s 1) (mmol e m™2 « s 1)
1 24.424+0.78 a 293.00£8.20 a 60.5543.23 a 4.58+0.11 a
2 23.447£0.53 a 302.63+7.90 a 57.2842.02 a 4.51£0.08 a
3 22.0340.56 b 286.29+13.26 a 48.30+2.11 b 4,28+0.06 b
4 21.11£0.50 b 299.43+7.13 a 50.91+3.37b 4,31+0.10 b
5 20.6440. 64 be 295.86+12.86 a 50.9043.16 b 4,20+0.06 be
6 19.28+1.08 ¢ 297.50+8.00 a 43.65+1.03 ¢ 4.18%+0.13 be
7 19.10+1.13 ¢ 308.63+10.69 a 43.26+1.72 ¢ 4.097+0.07 ¢
8 17.66+1.06 ¢ 297.38+5.33 a 36.30+2.10 d 3.86+0.09d

TE i 1~8 % DB TEAAE T AR IC A EE 1~8 k. R B 3 W S i - S { + pR i ik 7 [ 90 B30 Jm A AN TR) /N TG S B 3R 22

5 5 % (Duncan’s 3, P<<0.05),

Note: Leaf positions 1—8 indicate the 1—38 leaf marked form the top of tobacco plant. The data in the table are “average value =+ standard

error” of three repetitions,different lowercase letters indicate significant differences (Duncan’s method, P<C0. 05).
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Fig. 1 Clustering results of photosynthetic characteristics

of the top eight leaves
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Table 2 Clustering results of photosynthetic characteristics of the top eight leaves
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