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Effects of Different Degradable Film Coverage on Photosynthetic Characteristics

and Dry Matter Accumulation in Sunflower during Flowering
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Abstract: To elucidate the effects of different degradable film coverage treatments on photosynthetic characteristics and
dry matter accumulation in sunflower during flowering, in this study, a sunflower variety Sanrui 10 was employed as the
experimental material, six treatments were established: Lanzhou degradable black film coverage(I.X), Jilin degradable black
film coverage(JL), Xing'an League degradable black film coverage(XAM), Suzhou degradable black film coverage(SZ),

Shanghai degradable black film coverage(SH), and conventional black film coverage(CK), and the diurnal variation of net
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photosynthetic rate, light response curves, and dry matter accumulation in sunflower during flowering under different film
coverage treatments were analyzed. The results indicated that, except for the SH treatment exhibiting a double-peak pattern in
net photosynthetic rate, all other degradable film treatments and the CK showed a single—-peak pattern, peaking at 13:00.
Transpiration rates and stomatal conductance of sunflower leaves under all treatments followed a single—peak pattern, while
intercellular CO ; concentration exhibited a diurnal trend of initial decrease followed by increase. Photoresponse curves for all
treatments exhibited good fit with R* values exceeding 0.99. The maximum net photosynthetic rate(Pn,,,) of the XAM and SH
treatments was the highest, both at 65.00 pmol/(mz-s), followed by the X treatment, and the SZ treatment was the lowest.
The CK and LX treatments exhibited higher total dry matter accumulation, at 406.18 and 382.58 g/plant respectively.
Concurrently, the SH treatment yielded the highest harvest at 4 259.29 kg/ka, followed by the LX treatment. In summary,

both SH and LX treatments represented the optimal coverage schemes for sunflower cultivation.

Keywords:degradable film; sunflower; diurnal variation of photosynthetic characteristics; photoresponse curve; dry matter
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Tab.1 Simulation parameters of the photoresponse curves of sunflower during flowering under different film coverage

b7 Pn,,../ K Q/ Rd/ LCP/ LSP/ B
Treatment (pmol/(m?*-s)) (pmol/(m*+s))  (pmol/(m*+s)) (pmol/(m?+s)) (pmol/(m?-s))
CK 59.88 0.916 0.038 12.00 315.79 1891.58 0.998
SH 65.00 0.812 0.044 11.77 267.50 1744.77 0.999
S7Z 52.57 0.887 0.045 11.40 253.33 1421.56 0.999
JX 62.83 0.782 0.049 11.34 231.43 1513.67 1.000
LX 63.36 0.803 0.043 12.00 279.07 1740.23 0.999
XAM 65.00 0.827 0.044 11.63 264.32 1741.59 0.999
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Tab.2 Analysis of dry matter mass in different parts of sunflower during

flowering under different film coverage

g/t
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pog:it - . .
Treatment Stems dry matter accu- Leaf dry matter accumu- Petioledry matter ac- Disk dry matter accumu-  Total dry matter accu-
catme mulation lation cumulation lation mulation
XAM 170.934+13.62ab 80.41+11.85ab 32.79£4.01ab 76.40£5.27b 360.53£26.06bed
LX 189.28+8.31a 96.10£4.18a 36.77+£0.38a 60.43£3.79¢ 382.58+£14.98ab
IX 154.0148.37bc 76.75£10.58b 29.39+3.78ab 73.17£7.07bc 333.33£33.99cd
S7Z 181.904+8.37a 88.29+2.37ab 29.38£1.97ab 70.85£8.53bc 370.43-£16.90abc
SH 149.044-6.98¢ 76.39£2.87b 26.19+£0.71b 71.75£5.76bc 323.37£9.09d
CK 185.4944.62a 87.81£8.02ab 31.00£5.11ab 101.8847.09a 406.18+7.04a

TE « [ G AS ] /NG 5 6 R AN [) b B i) 22 53 8 25 (P<<0.05) ¢

Note: Different lowercase letters in the same column indicated significant differences among the different treatments(P<<0.05).
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