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Comparative analysis on light-temperature resource use efficiency of spring rapeseed (Brassica napus) dif-
fering in maturity in China Tibet under plateau climate
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ZHENG Wei-lie", LIU Cui—hua"
(1. Research Institute of Tibet Plateau Ecology, Tibet Agricultural and Animal Husbandry University, Nyingchi 860000,
China; 2. College of Plant Science, Tibet Agricultural and Animal Husbandry University, Nyingchi 860000, China )
Abstract: In order to fully coordinate the relationship between yield potential and efficient utilization of cli-
mate resources, and investigate the light and temperature utilization efficiency of spring rapeseed under plateau cli-
mate in Tibet, 3 spring rapeseed (Brassica napus L.) lines (with different maturity) were selected as materials, and
4 sowing dates were set in field experiments. The lines were analyzed on growth and yield formation under different
sowing dates. Results showed that, with the delay of sowing date, the temperature during rapeseed growth period in-
creased, thus it took fewer periods to reach the effective accumulated temperature. Meanwhile, growth period of the
lines was shortened, among which seedling stage, bolting stage and flowering stage were also earlier, resulting to a
prolonged silique maturation period. Under the late sowing treatment, plants (at stem extension period) encoun-

tered more sufficient rainfall and more heat than those of early sowing, thus the plant height increased, and the stem
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diameter decreased. At the same time, late sowing resulted in insufficient vegetative growth in the early growth
stage, and dry matter accumulation in mature stage was less than those of early sowing. Under the late sowing treat-
ment, plants (at mature stage) encountered continuous rainfall which caused the reduction of branch number, si-
lique number and seed weight, as a result, seed yield was significantly lower than that of early sowing. Sowing date
changed the light—temperature utilization efficiency of the rapeseed. Early maturing line NY16 had higher light-
temperature utilization efficiency at B2 sowing date (March 15, 2021), as 0.081 g-MJ™" and 1.017 kg-hm™-C™" re-
spectively. The light—temperature utilization efficiency of medium maturing line NY28 and late maturing line NY52
were higher at B1 sowing date (March 8, 2021), as 0.1 g-MJ™', 1.282 kg-hm™-"C™", 0.134 ¢g-MJ™" and 1.712 kg-
hm™-°C™", respectively. Under the same sowing date, the light—temperature utilization efficiency of medium— and
late—maturing lines was higher than that of early-maturing lines. Therefore, timely (and early) sowing could im-
prove the light—temperature utilization efficiency and promote rapeseed yield. Suitable sowing date was from March
15 to March 22 for early-maturing rapeseed, and March 8 to March 15 for medium— and late—maturing lines. More-
over, for the single—cropping system in Tibet, medium— and late—maturing rapeseed breeding might improve the
yield of spring rapeseed.

Key words: Tibetan plateau; spring rapeseed (Brassica napus L.) ; sowing date; light—temperature resource

use efficiency; differing in maturities
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Note: A: temperature and rainfall during the experimental period; B: monthly solar radiation during spring rapeseed growing period in the experimental seasons
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Fig.1 Main meteorological factors in rapeseed growing season during 2021
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Table 1 Growth period and accumulated temperature of the tested rapeseed under different sowing date treatments

HiY Fre e FAL EEEW
nz S Seedling period Bolting period Flowering period Silique maturation period The whole growth stage
Line  Sowing KA G2t KA U PN LIt PN LIt KA G2t
Calender ~ Thermal Calender ~ Thermal Calender ~ Thermal Calender ~ Thermal Calender ~ Thermal
days /d time /°C days /d time /°C days /d time /°C days /d time /°C days /d time /°C
Bl 57.00 517.70 15.00 189.50 26.00 429.40 27.00 494.90 125.00 1631.50
B2 55.00 527.07 13.00 177.23 26.00 438.20 29.00 521.90 123.00 1664.40
NYio B3 53.00 531.30 12.00 182.87 24.00 409.53 31.00 560.20 120.00 1683.90
B4 51.00 540.90 11.00 193.70 23.00 386.80 32.00 586.90 117.00 1708.30
Bl 59.00 541.50 15.00 199.17 27.00 454.93 31.00 559.20 132.00 1754.80
B2 57.00 547.73 14.00 206.47 27.00 462.90 33.00 604.40 131.00 1821.50
s B3 55.00 554.57 13.00 222.00 23.00 383.93 34.00 619.80 125.00 1780.30
B4 53.00 579.57 10.00 181.83 23.00 391.50 34.00 617.20 121.00 1770.10
Bl 59.00 541.50 15.00 199.07 29.00 492.83 33.00 601.20 136.00 1834.60
B2 58.00 564.27 13.00 184.60 27.00 468.23 35.00 635.70 133.00 1852.80
a2 B3 56.00 563.80 12.00 193.43 25.00 427.00 36.00 642.47 128.00 1826.70
B4 54.00 585.33 9.00 154.60 24.00 406.57 36.00 641.10 122.00 1787.60

¥ :B1~B4 A ARFAYIE ; B1:2021 453 A 8 H ;B2:20214F3 A 15 H ;B3:20214FE3 H 22 H ;B4:20214E3 A 29 H
Note: B1-B4: sowing dates; B1: March 8, 2021; B2: March 15, 2021; B3: March 22, 2021; B4: March 29, 2021
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Fig. 2 Growth dynamics in plant height of the tested rapeseed under different sowing date treatments
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Fig. 3 Growth dynamics in stem diameter of the tested rapeseed under different sowing date treatments
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Table 2 Seed yield, yield components and other agronomic traits of tested rapeseed under different sowing dates

sl I i R

Line Sowing DM /g SN SS  TSW/g GW /g /(kg-hm™) PH /em SD/mm BH/cm MIL/ecm MIS PB SB

NY16 B1 67.00a 186.27a 29.02a 4.21 a 20.14 ab 1582.27 ab 130.87 ab 11.54a 32.07b 54.47 a 44.80a 6.20ab 2.87 a
B2 68.78a 215.73a 27.11a 4.65a 2427a 1693.44a 128.92b 10.35ab 27.75b 50.10a 42.92a 6.82a 3.03a
B3 36.67 ab 117.47b 26.69a 4.24a 11.50b 1643.41a 138.80ab 8.79 ab 51.27a 52.13a 3593 a 453 bc 2.13a
B4 27.33b 90.40b 24.84a 436a 858b 1352.53b 140.60a 7.07b 53.07a 44.00b 29.13a 3.93c¢ 147a

NY28 B1 68.83a 210.39a 28.54a 3.97a 19.42a 2250.20a 171.20c 12.35ab 61.89b 50.64a 5048 a 7.89a 2.30a
B2 71.00a 210.36a 26.52a 3.86a 2090a 2118.74b 175.61b 1433 a 91.98 ab 54.49a 61.59a 6.83 ab 1.04 a
B3 61.00a 181.00 ab 27.42a 3.92a 17.29ab 1986.18 ¢ 180.87 a 11.89 ab99.33 abh49.13 ab 55.53a 6.27b 0.27 a
B4 42.00b 140.00b 27.60a 3.71a 12.17b 1907.44c¢ 182.13a 991b 105.00a 42.47b 53.40a 6.07b 0.00 a

NY52 B1 70.00 ab 207.40 a 28.98 ab 4.46a 2091 a 3141.38a 169.93a 12.64a 8527 a 62.53a 67.87a 547a 033 a
B2 75.00a 208.07a 29.73a 4.54a 23.52a 2943.14ab 176.33a 13.06a 86.07 a 60.60 ab 63.27a 5.73a 1.47a
B3 58.67 ab 181.60 a 28.11 ab 4.38 a 18.60 ab 2767.12b 176.17a 11.93a 92.47a 61.03a 66.83a 5.03ab 0.20a
B4 38.33Db 110.27b 2649b 3.87b 938a 2377.11c 178.60a 9.46b 94.73a 51.00b 54.33a 4.00b 0.00 a

2.07NS  4.42%*

it & Lines

LLENS ]

Line X sowing date

F value

0.45NS 1.26NS 0.84NS 1.16NS 0.84NS

1.49NS 9.41** 0.59NS
F{H W] Sowing date  11.18%% 22.56%* 2.43NS 2.21NS 13.63%**

197.50%* 125.14%* 11.10%* 40.67** 19.72%* 30.56** 13.00** 3.87*

14.54%%* 3.28%  11.24%*% 4.99%* 11.47**% 2.94*% 9.84%* ] 4INS

2.3INS  0.32NS 0.66NS 1.13NS 0.7NS 1.I5NS 1.2NS 0.3NS

1 B1~B4 AN %D 3 B1: 202143 7 8 H ;B2:20214F3 /15 H 3;B3:20214E3 A 22 H ;B4:20214E3 J 29 H ;DM : Bikk T4 F i (g) ;SN B
WA RS B SS B R E TSW : TR (g) 5 GW 2 BRI 5 SY KA = 2 (kg hm™) 5 PH: BR 5 (em) 5 SD : 254 (mm) 5 BH - 45 80708 1 %
(em) s MIL: FAEFAE (em) s MIS: AL A R0R AE PB:— U RO BE SB : U B0 B8 AR fie /N 1 2 1 22 S (LSD) Mk, 307 5 i
FRRFRIR () — i FR AN [ B 2 TR A AE 0 B 2 25 57 (P<0.05) o J7 2243 BT v NS AR AN L3 43 5| 3R AE 0.05 F10.01 #EAAKF 1119 i 2

25t

Note: B1-B4: sowing dates; B1: March 8, 2021; B2: March 15, 2021; B3: March 22, 2021; B4: March 29, 2021; DM: dry matter weight per plant (g);

SN: siliques number per plant; SS: seeds per silique; TSW: 1000-seed weight (g); GW: grain weight per plant (g); SY: seed yield (kg hm™); PH: plant

height (¢cm); SD: stem diameter (mm); BH: branch height (¢m); MIL: main inflorescence length (c¢m); MIS: siliques on the main inflorescence; PB: pri-

mary branch number; SB: secondary branch number; Values followed by different lowercase letters indicate significantly differences in different sowing

date treatments in the same line according to the Least Significant Difference (LSD) Test (P< 0.05); NS: not significant; * and ** mean significant dif-

ferences at 0.05 and 0.01 levels respectively
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Production efficiency of temperature
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&M Sowing date
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Note: B1-B4: sowing dates; B1: March 8, 2021; B2: March 15, 2021; B3: March 22, 2021; B4: March 29, 2021; Different letters on columns denote sig-

nificant difference among the sowing dates for the same line at 0.05 (by LSD)
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Fig.4 Temperature energy utilization efficiency (A) and light utilization efficiency (B) of the tested rapeseed lines under

different sowing dates
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