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Effect of Harvesting Period on Growth, Yield and Pharmacodynamic
Components of Different Germplasms from Dracocephalum moldavica L.

WANG Yan', ZHANG Xiongjie*, SHENG Jinhua'*, LU Pengfei®, LIU Jie'
(1 Agricultural College, Inner Mongolia Agricultural University, Hohhot 010019, China; 2 Inner Mongolia Horizon Oasis
Research Center of Characteristic Biologic Resource, Hohhot 010018, China; 3 Shenzhen Biocomma Limited, Shenzhen,

Guangdong 518112, China)

Abstract: Using germplasms Dracocephalum moldavica No. 1, Baithua Dracocephalum moldavica L.,
Shandong Dracocephalum moldavica L. , Gansu Dracocephalum moldavica 1.. and Xinjiang Dracoceph-
alum moldavica L. seeds as materials, we explored the effects of the harvest period (flowering stage, fi-
nal flowering stage, mature stage) on the growth physiological characteristics, yield of medicinal herbs
and the content of pharmacodynamic components of different germplasm of D. moldavica L. in saline-al-

kali land, to provide a reference for the popularization and planting of D. moldavica L. in saline-alkali
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land of central Inner Mongolia. The results showed that: (1) with the delay of the harvest period, the
fresh weight of all germplasms of D. moldavica L. decreased gradually, and the flowering stage was the
best; while the plant height and other morphological growth indexes increased gradually, and the mature
stage was the best. (2) Antioxidant enzyme activity, Osmotic regulatory substances and other physiologi-
cal indexes of stress resistance decreased gradually, and the flowering stage was the best. (3) The photo-
synthetic gas exchange parameters decreased gradually, and the flowering stage was the best. (4) The
yield increased first and then decreased, and the final flowering stage was the best; while the content of
pharmacodynamic components decreased gradually, and the flowering stage was the best. Among them,
the yield of Dracocephalum moldavica No. 1 at the final flowering stage was the highest (4 692. 32 kg -
hm™?); the content of pharmacodynamic components of Xinjiang D. moldavica L. was the highest in the
flowering stage, the content of total flavonoid reached 23.40 mg » g ', essential oil content up to 0.59%.
The research shows that, in various combinations of germplasm and harvesting period, the yield of Draco-
cephalum moldavica No. 1 in the final flowering stage was the highest, and the flowering period of Xin-
jiang Dracocephalum moldavica L. had the highest growth characteristics and pharmacodynamic content.
In cultivation practice, Dracocephalum moldavica No. 1 can be selected for yield and harvested at the final
flowering stage, and Xinjiang Dracocephalum moldavica L. can be selected for the pursuit of medical and
harvested at the flowering stage.

Key words: Dracocephalum moldavica L. ; germplasm; harvest period; yield; pharmacodynamic compo-
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1 AARKBTEMHRES=MHRARNEGEEERNTL
Table 1 The physiological indexes of stress resistance in leaves of germplasm from D. moldavica L.

at different harvesting periods

b 8 S B A T O T S Ak W e i AL S [ il R TR R
Treat - . SOD activity POD activity CAT stlVlty MDA content Pro content SP content
reatmen /(U-g H /(U-g " /(Usg ' eminH /(nmol » g 1) /(;Lg'gﬂ) /(mg+g D
FB 108.97a 3 500. 55a 24.12a 12.56b 57.13a 4. 88a

SW FF 84.10b 85.75¢  3209.44b 3 191.84b  21.61b 22.03b 13.69a 13. 26¢ 54.59b 54.77b 5.38b 4.38b

MS 64. 20c 2 865.53c 20.37b 14. 76a 51.92¢ 3.89¢
FB 150. 83a 3 510.58a 25.56a 13.15¢ 59. 44a 4.98a

SM  FF 125.30b  126.51b 3 209.87b 3 205.41b  23.27b 23.40ab  15.22b 13.67¢ 56. 84b 56. 86a 4.47b 4.47b
MS  103.40c 2 895.77c 21.37c 19. 36a 54. 31c 3.97¢
FB 177.70a 5 207.60a 26.09a 11.18b 60.02a 5.18a

SX FF 149.50b  151.16a 4 635.55b 4 659.88a  24.29b 24. 24a 12.41a 12.35d 57.10b 57.18a 4.74b 4.70a
MS  126.27c 4 136.47c 22.34c 13.45a 54.42¢ 4.19¢
FB 72.80a 1997.47a 20.09a 12. 14b 47. 20a 3. 86a

SS FF 61.23b 64.42¢ 1426.99b 1593.35d 18.20b 18.10d 13.16b 17.03a 44.54b 49.77c 3.12b 3.09d
MS 59.23b 1 355.60b 16. 00¢ 14. 48a 41. 75¢ 2.28¢
FB 87.53a 2 995.97a 22.12a 14. 20¢ 52.90a 4.12a

SG FF 82.00ab  83.06d 2 228.12b 2 264.52c¢  19.84b 19. 86¢ 17.03b 15.91b 49.62b 44.50d 3.64b 3.57¢

MS 79.63b 1 569. 48c 17.63c 19. 86a 46. 79¢

[

. 96¢

L SW. HAEFH 22 SM. 589 22 15 SX. B & i 245 SS. INAREH 225 SG. Hlt & 22 FB. B s FF. &6 01 s MS. U8 5 7 91 s 5 A 1) /)
55 IR A BIRIAE 0. 05 JK P47 A 3 M 22 57 (P <<0. 05) ;s T A

Note: SW. Baihua Dracocephalum moldavica L. ; SM. Dracocephalum moldavica No. 1; SX. Xinjiang Dracocephalum moldavica L. ; SS. Shan-
dong Dracocephalum moldavica L. ; SG. Gansu Dracocephalum moldavica L. ; FB. Flowering stage; FF. Final flowering stage; MS. Mature stage;

The different normal letters within the same column showed significant difference among treatments at 0. 05 level (P<Z0.05); the same as below

R2 ARARVBETEMRESF=ZMHAAEREZLSHENTL
Table 2 The photosynthetic gas exchange parameters in leaves of germplasms from D. moldavica L.

at different harvesting periods

4k 3 JwiE CO, W C, LA ER P, SALFEG, HRIBHE T, D A ) E
Treatment /(pmol + mol 1) /(umol »m *+s 1) /(molem #+s ) /(pmol *m *+s 1) WUE
FB 202.0b 6. 8a 74.0a 2.1a 3.2b
SW FF 263. 3a 246. 3a 5.8b 5. 1d 60. 3b 62.2b 1.3b 1. 5e 4. 4a 3. 4c
MS 273.7a 2. 8¢ 52. 3¢ 1.2b 2. 4c
FB 67.7b 19. 9a 97.7a 3. 6a 5.5a
SM FF 118. 7a 104. 2¢ 15. 4b 14. 3b 79. 3b 82. la 3.0b 2.9b 5.2b 4. 8a
MS 126. 3a 7.7c 69. 3¢ 2.2¢ 3.5¢
B 64.7b 22.8a 110. Oa 6. 6a 3.5b
SX FF 114. 0a 98. 8¢ 15.9b 15. 5a 78.7b 85. 8a 3.4b 4. 1a 4. 6a 3.8b
MS 117.7a 8. 0c 68. 7¢c 2. 4c 3.3b
FB 103. 3b 8. 3a 82.7a 2. 4a 3.5a
SS FF 267.0a 215.0b 7.1b 6. 2¢c 55.7b 63.4b 2.0a 1. 8d 3.5a 3. 3¢
MS 274.7a 3. 3¢ 52.0b 1.2b 2.8b
FB 110. 3b 8. 5a 74. 3a 2.7a 3. 2a
SG FF 271.0a 218.4b 7.0b 6. 4c 57.3b 61.9b 2.2b 2.1c 3. 2a 3.0d

MS 274. 0a 3. 9¢ 54.0b 1. 5¢ 2.5b
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Table 3 The morphological indexes of germplasms from D. moldavica L. at different harvesting periods
Ab B R il I3 R fiff
Treatment Plant height/cm Stem diameter/cm Branch number Fresh weight/g Dry weight/g
FB 78. 4b 1. 1b 15a 234. 3a 48.5b
SW FF 93. 6a 88. 9a 1. 4a 1.3b 16a 15ab 206. 8b 214. 6a 55. 6a 53.7b
MS 94. 6a 1. 4a 15a 202.7b 56. 9a
FB 75.3b 1. 0b 15a 237. 2a 49. 8b
SM FF 91. 6a 86. 4b 1. 4a 1.3b 14a 14b 221. 6ab 221. 6a 55.9a 54. 7ab
MS 92. la 1. 5a 14a 206. 0b 58. 2a
FB 78.0b 1. 1b 17a 241. 3a 50. 9b
SX FF 93. 1a 88. lab 1. 5a 1. 4a 16a 16a 222.2b 223.5a 56. 3a 55. 4a
MS 93. 3a 1. 6a 17a 206. 9b 59. la
FB 75.7b 1.0b 15a 219. 7a 48. 9b
SS FF 80. 9a 79. 3¢ 1. 4a 1. 3ab 14a 15ab 207. 1a 198. 8b 50. 2ab 50. 8¢
MS 81. 4a 1. 5a 15a 169. 5b 53. 3a
FB 76. 6a 1.0b 14a 217. 2a 45. 8b
SG FF 80. 0a 79. 1c 1. 4a 1. 2b 13a 13b 202. 0a 194. 5b 49. 8a 49. 6d
MS 80. 7a 1. 3a 13a 164.5b 53. 3a
4 AARBBTEMNRESZAVMTENMHEARINETL
Table 4 The yield and pharmacodynamic components contents of germplasms from D. moldavica L.
at different harvesting periods
sk B s TR A ¥ g & i
Treatment Yield/ (kg « hm™ %) Total flavonoids content/(mg + g ") Volatile oil content/ %
FB 3952.61b 22.26a 0.52a
SW FF 4 364.21a 4 175, 86bc 16.91b 17.41b 0. 44b 0.43b
MS 4 210. 76a 13.07¢ 0. 32¢
FB 4 157.51b 22.98a 0.57a
SM FF 4 692. 32a 4 445, 14a 17.15b 17.99ab 0.49b 0.47a
MS 4 485.59%a 13. 83¢ 0. 36¢
FB 3 872.85b 23.40a 0.59%a
SX FF 4 523.29a 4 264.12b 19.03b 19.01a 0.50b 0. 49a
MS 4 396. 23a 14.61c 0. 38¢
FB 3 852.48b 14. 10a 0.42a
SS FF 4 185.29a 4019, 71cd 11.07b 11.40d 0.30b 0.32d
MS 4 021. 37ab 9.01c 0.22c¢
FB 3 720.48b 15.99a 0. 46a
SG FF 4 171.79a 3956.43d 12.53b 12.78¢ 0.33b 0. 34c
MS 3 977.00a 9.81c 0.25¢
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Y. Yield; TF. Total flavonoids content; EO. Volatile oil content; P,. Net photosynthetic rate; G,. Stomatal conductance;

T,. Transpiration rate; C,.

Intercellular carbon dioxide concentration; MDA. MDA content; PH. Plant height; DW. Dry weight;

SD. Stem diameter; WUE. Leal water use efficiency; BN. Branch number; FW. Fresh weight; CAT. CAT activity; SP. SP content;

SOD. SOD activity; POD. POD activity; Pro. Pro content; The correlation coefficient |r| among 0. 8—1 was highly correlated;

%% and * represent the significance level of 1%, 5% respectively

Fig. 1 Correlation analysis between yield, pharmacodynamic components, and measured indexes

of D. moldavica 1.
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