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Comparison of morphological and physiological responses of two
different species of northern winter rapeseed before overwintering
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Abstract: Two strong winter rapeseed Brassica rapa L. and Brassica napus varieties were selected from
October to November 2020 to study and compare the growth characteristics of two different types of winter rape in
northern China before overwintering. Changes in morphological characteristics, photosynthetic characteristics and
osmotic regulation characteristics, and correlation analysis with overwintering rate were observed. The results
showed that with the decrease of temperature before overwintering, the root-shoot ratio of winter rapeseed Brassica
rapa L. increased by 164.7% , while the root-shoot ratio of winter rapeseed Brassica napus did not change much,

and there was a significant difference between the two varieties. The tissue water content of both varieties changed
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slightly , ranging between 69% and 89%. With the decrease of temperature, the leaf area of winter rapeseed Brassi-
ca rapa L. and winter rapeseed Brassica napus gradually decreased by 5% ~16%, and the SPAD value of chloro-
phyll showed an overall increasing trend. The photosynthetic rate, transpiration rate, and stomatal conductance were
all gradually decreased by 54% ~64% , and the intercellular CO,concentration gradually increased by 19% ~29%.
The contents of soluble protein and proline in leaves and roots increased by 26% ~91%. The content of soluble sug-
ar in leaves first increased and then decreased, and the content of soluble sugar in roots decreased first and then in-
creased. The content of sodium ion and potassium ion in leaves gradually decreased by 20% ~47% , and the content
of calcium ion increased first and then decreased. The content of potassium ion and calcium ion in the root first de-
creased and then increased. Brassica napus showed a trend of rising first and then falling. Findings suggest that the
cold resistance of winter rapeseed Brassica rapa L. Longyou 6 is stronger than that of winter rapeseed Brassica napus
2019-QL-GAU-30.

Keywords: winter rapeseed; overwinter; Brassica rapa L.; Brassica napus; morphological characteristics;

photosynthesis ; osmotic regulators
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Table 1  Sampling date and corresponding temperature

H ) (m-d) HRA/C BRI/ <C
Date Temperature of the day Sampling temperature
10-11 1~20 15
10-18 -1~18 12
10-25 0~12 10
11-01 -1~7 6
11-15 -1~12 4
11-22 -10~-4 -8
11-29 -8~5 -3
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Note; A, C, and E are the morphological characteristics of
2019-QL-GAU-30 on October 18, November 15, and November
29, respectively. B, D, and F are the pattern characteristics of

Longyou 6 on October 18, November 15, and November 29, respec-

tively.
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Morphological changes of 2019-QL-GAU-30 (left) and

Fig.1
Longyou 6 (right) in different periods
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Note: A and B are the comparison of the morphological char-

acteristics of the whole plant of Longyou 6 and 2019-QL-GAU-30

on October 18 and November 1, respectively.
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Fig.2 Comparison of plant morphology between
2019-QL-GAU-30 (left) and Longyou 6 ( right)

in different periods
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Table 2 Changes in SPAD of chlorophyll in leaves
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Date . First blade Second blade Third blade Fourth blade Fifth blade . First blade Second blade Third blade Fourth blade Fifth blade
_ Central . . . R . Central . . R . .
(m—d) blad outside the outside the outside the outside the outside the blad outside the outside the outside the outside the outside the
ade centre centre centre centre centre ade centre centre centre centre centre
10-18 49.03ab 46.601ab 47.46ab 34.73b 43.28a 42.08a 40.58cd  46.60ab 46.50b 46.21a 48.76a 42.56a
10-25 55.75ab  52.30ab 57.41ab 52.81a 54.06a 55.40a 49.58abc  50.91ab 51.06ab 46.58a 47.11a 47.46a
11-01 54.60ab  55.90ab 55.01ab 46.75a 47.34a 45.26a 42.48cd  46.33c 51.06ab 46.21a 48.53a 47.35a
11-15 53.38ab  59.80ab 58.96a 52.35a 51.25a 45.70a 39.00d  50.98ab 58.23a 52.86a 50.73a 49.61a
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11-29 60.56a  52.20ab 55.85ah 54.78a 51.86a 53.88a 51.23bc  60.36a 60.70a 50.65a 52.48a 46.85a
FFIAR/NG FHFRR 225 3 (P<0.05) .
Note: Different lowercase letters in the same column indicate significant differences (P<0.05).
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Fig.9 Correlation analysis between overwintering rate and various indicators
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