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Dimethyl Piperidinium Chloride (DPC) Regulation of Canopy Architecture and
Photosynthesis in a Cotton Hybrid in an Arid Region
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Abstract: To investigate the effects of different concentrations of dimethyl piperidinium chloride (DPC) on canopy architecture
and photosynthesisin two hybrid cotton varieties, we conducted an experiment with two levels of growth regulator compare with
two traditiona varieties. With mild growth regulator and in cotton hybrids Biaoza A, and Shiza 2, we observed a significant
increase in internode length above the sixth internode which is the starting point of the canopy, a higher and slower decline in
leaf areaindex, larger leaf angle, greater light interception, larger diffuse non-interceptance, and a higher canopy photosynthetic
rate with longer duration. This meant that photosynthetic accumulation and yield increased significantly. In Xinluzao 13 and
Xinluzao 36 the internode length above the sixth internode changed dightly, while the peak in leaf area was index higher, the
diffuse non-interceptance was greater, leaf area index declined quickly and less light was intercepted, the group photosynthetic
capability was significantly weakened, and the yield consequently decreased. The traditional growth regulator resulted in the
deterioration of hybrid cottons' canopy structure, fall of the group photosynthetic capacity and yields. It showed that the mild
growth regulator thus contributed to improve the efficiency of hybrid cottons canopy structure and photosynthetic capability, and
was thus beneficial for improved growth and cotton yield.
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Fig. 1 Effects of different DPC application levels on the internode length in different cotton varieties
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Fb: Full budding stage; FF: Full flowering stage; EFB: Early full bolling stage; LFB: Later full bolling stage; BO: Boll open-
ing stage. Note: Values followed by different |etters are significant difference at 0.05 level in the same growth stage under differ-
ent treatment.
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Fig. 2 Effects of different DPC application levels on leaf area index in different cotton varieties
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Table 1 Effects of different DPC application levels on mean foliage tilt angle (MTA) in different cotton varieties

A Qb B AR BT A S 22 4

Cultivars Treatments Full budding Full flowering Early full bolling Later full bolling Boll opening
bRk A, I Suitablegrowthregulator  41.1+2.11c = 43.3+2.17c  45.1+2.18c  41.8+1.99d  40.1+2.03c
BiaozaA, %H4ki¥ Mild gronthregulator ~ 42.6+2.08ab  46.7+2.28a  48.4+2.37a  43.8+194a  42.6+1.97a
A2 2% EMAL Suitablegrowthregulator  42.1+2.11a  44.3+2.23b  46.2+2.29b  42.7+2.06c  40.6+1.74bc
Shiza 2 124k Mild growth regulator ~ 43.9+2.11a  46.7+2.32a  49.8+2.49a 44.3+2.3la 42.9+197a
HiG R 135 ##H4LTE Suitablegronthregulator  38.2+1.84e  41.6+1.95d  44.6+2.27d  42.3+1.87c  40.9+1.55b
Xinluzao 13 %Ak Mild growthregulator ~ 39.1+1.88d  43.2+2.19c  454+2.34c  432+2.27b  41.0+2.18b
BB 36 5 HHALIE Suitablegromthregulator  39.7+1.59d  42.0+2.03d  45.3+2.29c  425:1.96c  41.0+1.78b
Xinluzao 36 %1k Mild growthregulator ~ 40.242.08c  42.9+1.89c  45.9+2.14b  43.7+2.24a  41.4+2.08b

i [Fl— BRI R RTE 0.05 /KF 25 W3,
Note: Values followed by different letters are significant difference at 0.05 level within a column.
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Fb: Full budding stage; FF: Full flowering stage; EFB ; Early full bolling stage; LFB: Later full bolling stage; BO: Boll open-
ing stage. Note: Values followed by different |etters are significant difference at 0.05 level in the same growth stage under differ-

ent treatment.
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Fig. 3 Effects of different DPC application levels on canopy openness in different cotton varieties
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Fb: Full budding stage; FF: Full flowering stage; EFB ; Early full bolling stage; LFB: Later full bolling stage; BO: Boll open-
ing stage. Note: Values followed by different |etters are significant difference at 0.05 level in the same growth stage under differ-
ent treatment.
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Fig. 4 Effects of different DPC application levels on canopy apparent photosynthesis rate in different cotton varieties
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Fb: Full budding stage; FF: Full flowering stage; EFB :Early full bolling stage; LFB: Later full bolling stage; BO: Boll
opening stage.Note: Values followed by different letters is significant difference at 0.05 level in the same growth stages under
different treatment.
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Fig. 5 Effects of different DPC application levels on photosynthetic accumulation in different cotton varieties
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Table 2 Effects of different DPC application levels on yield and components in different cotton varieties

oA g AR EL B P Ko SR T i i
Ctjliivars Treaiments Boll No.Per Total boll No.per  Boll Lint Seedcotton  Lint yield/
plant hectare/(x10Y)  weight/g percentage/% Yield/(kg-hm?)  (kg-hm?)
bRk Ay WAL I
BiaozaA, Suitable growth regulator 7.5+£0.25b 135.8+6.03b 5.77+0.35a 41.9+1.76 7723+460.4b 3235+133.3b
?ZS.EHSLEJ 8.1+0.37a  144.2+6.66a 5.79+0.35a 42.2+1.78 8313+495.8a 3512+144.7a
Mild growth regulator
fax2%5 WAL I
Shiza 2 Suitable growth regulator 7.6+0.34b 136.0+6.15b 5.80+0.35a 42.4+1.78 7887+473.2b 3346+137.8b
E‘:g{hﬁ] 8.4+0.35a  151.0+6.70a 5.89+0.35a 43.0:1.83 8818+575.3a 3794+157.8a
Mild growth regulator
Bk 135 HHLILE
Xinluzao13  Suitable growth regulator 6.9+0.31c 124.8+5.45¢c 5.18+0.31c 39.5+1.55 6451+387.1c 2548+105.0c
%.Eﬂ:ﬁ 6.0+0.20d 106.2+4.35d 5.26+0.33c  40.1+1.76 5497+407.8d 2204+94.4d
Mild growth regulator
Bkl 36 % HHLALIH
Xinluzao 36 Suitable growth regulator 7.4+033b  133.9+597b 557+0.33b 39.3+1.55 7403+445.2b 2909+120.0bc
LA 6.2+0.22d 112.8+4.63d 5.62+0.35b 40.4+1.74 6298+449.5c 2542+107.3c

Mild growth regulator

i [F— BRI R RTE 0.05 /KF 25 W3,
Note: Values followed by different letters are significant difference at 0.05 level within a column.
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