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Abstract: The authors studied the rules of nutrient absorption and their relationships with the accumula-
tion of medicinal composition, in order to clarify the types of nutrient elements that affect the accumula-
tion of medicinal components and provide a theoretical basis for the scientific formulation of fertilization
plans and standardized planting of Paeonia lactiflora in the Hexi region. The 4-year-old P. lactiflora
were taken as the research material in Gufeng Town, Gulang County, Gansu Province. The dry matter ac-
cumulation characteristics, nine nutrient elements and three types of medicinal compositions of P. lacti-
flora at different growth stages were studied, and the correlation between the content of effective compo-
nents in P. lactiflora and nutrient elements was explored with field experiments. The results showed
that the accumulation of dry matter in the roots of P. lactiflora showed a trend of first decreasing and
then increasing. The dry matter of the entire plant of P. lactiflora gradually increased with the growth
period, and the period of 90 days to 130 days after emergence was the fastest period for dry matter accu-
mulation, accounting for 79.29% of the total accumulation. It was a critical period for the growth of P.
lacti flora. The nitrogen and potassium contents showed decreasing trend, while the phosphorus content
showed significant increasing trend in the aboveground parts of P. lactiflora at different growth stages.
The nitrogen and phosphorus contents showed decreasing trend in the roots, while the potassium content
changed little. The total accumulation of aboveground and root nitrogen reached their highest levels at 130
days and 150 days after emergence, respectively. The accumulation of aboveground phosphorus reached
its maximum at 150 days, while the accumulation of root phosphorus reached its peak at 30 days and 150
days after emergence. The accumulation of aboveground potassium reached its maximum at 70 days and
the accumulation of root potassium reached its peak at 150 days after emergence. The nitrogen and potassi-
um contents in the aboveground parts were higher than those in the roots at different growth stages, while
the phosphorus content was lower than the roots before 90 days and higher than the roots after 110 days
after emergence. The accumulation of paeoniflorin and albiflorin in roots first increased, then decreased,
and finally stabilized. The accumulation of polysaccharides showed a trend of high-low-high. The content
of paeoniflorin was highly significantly positively correlated with nitrogen, calcium, and copper contents,
and significantly positively correlated with potassium content. The content of albiflorin was highly signifi-
cantly positively correlated with nitrogen, potassium, calcium, and copper contents, while there was no
correlation between polysaccharide and various nutrients. The maximum efficiency period of nitrogen,
phosphorus, and potassium nutrition was 110 — 150 days after emergence. Nitrogen and potassium fertiliz-
ers were beneficial for the accumulation of root biomass. Adding Ca and Cu elements to fertilization could
lacti flora should be

harvested in the cold and cool mountainous areas of Hexi in mid to late September (after 16th September).

effectively promote the accumulation of effective components in P. lactiflora. P.

Key words: Hexi arid area; Paeonia lactiflora; characteristics of dry matter accumulation; nutrient ab-

sorption pattern; medium and trace elements; medicinal composition
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Table 1 Relative retention time and correction factor

3 AR X R R B i) B IE ¥
bl 4
1%(‘()\'{?)};1( i%) Relative retention Correction
‘ompone time factor
AT ETE Albiflorin 0.79 1.02
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Different lowercase letters indicate significant difference between different reproductive stages of the

same organ (P<C0.05). The same below.

Fig.1 Dynamic changes in dry matter accumulation of P. lactiflora
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Fig. 2 Dynamic changes in nitrogen content and accumulation in the roots and aboveground parts of P. lactiflora
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Fig. 3 Dynamic changes in phosphorus content and accumulation in the roots and
aboveground parts of P. lactiflora
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Fig.4 Dynamic changes in potassium content and accumulation in the roots and

aboveground parts of P. lactiflora
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Table 2 Dynamic changes in trace element contents in roots and aboveground parts of

P. lactiflora at different growth stages mg/kg
T R ) ) ) N
Time after A i B R B il fif
emergence Part Ca Mg Fe Zn Cu Mn
/d
/
r 7
Ablﬂ‘,J:nB 3791.524211.00e 1701.79+24. 42¢ 264, 00456, 32a 40.23+0. 66a 6.57+0.33a 21.0042. 65b
30 oveground
HR#HB Roots 10 548.72+228. 20b 2 064.80+68. 36a 274.00£17.93a 11.1740. 43ab 2.10=£0. 35¢ 21.33+1.45a
Abimt‘hﬁ 6 568.884250.82d 2 854.12495.63d 260.33+28.17ab  22.90+2.36b 3.33+0.20b 36.33+1.20a
50 oveground
M Roots 14 824.3341 705.98a 1 920.70+78. 62ab 157.00+21. 22b 7.4740.43b 3.1740. 35b 15.3341.45b
-
A}Jﬂ]‘J‘”B 11 824.734860. 94c 4 295.73473.91c 194. 67+33. 72ab 13.6340. 22¢ 2.3740.03c 36.67+3. 84a
70 boveground
HR#B Roots 14 540.30+£452. 12a 1727.094137. 84be 111.00+4. 16¢ 9.6340.09ab 3.6340.09b 11.0040. 00c
v
Al Ho b3 20 161.224271. 44b 7 576.854202. 81a 144.00+£1.00b 8.8041. 04de 2.20+0. 10c 32.33%1.76a
90 boveground
B Roots 10 540.694827. 10b 1 828.624199. 57abc 72.0047.62d 11.634-0. 84ab 5.1340.13a 8.3340.33d
v
Ablﬁ]‘ l:u|3 23 130.244963. 12a 7 221.28+378. 88a 192.334+20.93ab  10.77=£1.57cd 1.7340.12¢ 36.334+4.18a
110 oveground
R #B Roots 9 000.00+=104. 27bc 1619.05+30. 77bc 63.33+7.93d 10. 3342, 62ab 2.0340. 15¢ 11.3340. 88c
- - -
Ab 25 306.21+892. 79a 7 308.544287.11a 193.67+23. 21ab 7.4040. 85de 1.7740. 27c 41.0046.02a
130 oveground
I Roots 8 754.04+92. 12bc 1 534.92440. 48¢ 60. 0044, 93d 13.5340. 54a 1.4340.15d 12.3340. 88c
ﬂl{J:%K E c I I~ ER - I IS IS P E IS E 94 I
23 800.40+1 682. 05a 5 165.52+456.32b 265. 0050, 06a 6.5740.37e 2.3040. 25¢ 32.33%+1.45a
150 Aboveground
MR Roots 7 974.194225. 68c 1616.61413.48bc 69.0044. 93d 10. 0340. 54ab 1.7040.15cd  12.0040. 58¢
1+ [ 5 [ 38 AL A 6] /NG 5 B 3 m A [ AR A7 78 1 3 M 22 53 (P <<0. 05)
Note: Different lowercase letters within same column of same part indicate significant difference among different growth stages (P <0, 05).
12 -2 P iflori 500 000
e ~J# aconiflorin a S . . a
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Fig. 5 Dynamic changes in the content and accumulation of effective components in the roots

of P.

lactiflora at different growth stages
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Table 3 Correlation between the content of effective ingredients and nutritional elements

in the root of P. lactiflora (n=21)

e i S - P
&b . . . . AjEAF A2 R R
Index N P K Ca Mg Fe in Cu Mn Paconiflorin  Albiflorin
P 0. 407
K 0.233 —0.529"
Ca 0.778" 0.095 0.367
Mg 0. 389 0.578" —0.292 0.540"
Fe 0.579" 0.904" —0.510" 0.379 0.694"
Zn —0.503" —0.003 —0.218 —0.311 0.018  —0.096
Cu 0.41 —0.071 0.481" 0.534° 0.314  —0.022 —0.106
Mn 0.311 0.808" —0.6487" 0.169 0.586™ 0.888" 0.051 —0.394
SRS i . - ) _ S
Paconiflorin 0.715 0.062 0.475 0.765 0.338 0.194 0. 330 0.667 0.078
P bt
M%.M”ﬁ 0.599" —0.169 0.580" 0.725"  0.256 —0.024 —0.315 0.836"  —0.331 0.926"
Albiflorin
0. 254 0.188  —0.109 0.180 0. 220 0.311 —0.271  —0.066 0.340  —0.306 —0. 204

Polysaccharid

e Fom P<C0. 05, xx Fyx P<C0.01,
Note: * indicates P<C0.05, ** indicates P<C0.01.
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