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Abstract: [Objective] This study aims to analyze the annual variation of the concentration and accumulation
of nitrogen, phosphorus, and potassium in Fritillaria hupehensis bulbs, and explore the impacts of different

nitrogen dosages on the accumulation of dry matter and alkaloids of F. hupehensis, so as to provide scientific
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basis for rational fertilization of F. hupehensis. [Method] F. hupehensis obtained from Xintang township,
Enshi City, Hubei Province was used as the material. Under the conditions of 102.4 kg*hm™ phosphorus
pentoxide and 86.4 kg- hm™ potassium oxide for both phosphorus and potassium fertilizers, 4 nitrogen fertilizer
treatments were set up: no nitrogen fertilizer (NO), 58.0 kg-hm™ nitrogen fertilizer (N1), 116.0 kg+hm™
nitrogen fertilizer (N2), and 174.0 kg-hm™ nitrogen fertilizer (N3). Samples were collected at seedling,
flowering and harvest stages to determine the concentration of nitrogen, phosphorus, potassium and various
alkaloids in the bulbs of F. hupehensis at different growth stages. [Result] The accumulation of dry matter,
nitrogen, phosphorus, potassium, total alkaloid, verticine, verticinone, peimissine and hupehenine in F.
hupehensis bulbs significantly increased with increasing nitrogen application (P<<0.05), and all reached their
peak at a nitrogen fertilizer application of 116.0 kg-hm *. With the increase of nitrogen application, potassium
to phosphorus ratio in F. hupehensis bulbs was less than 3.4 at seedling stage, while that during the flowering
and harvesting periods was more than 3.4. Throughout the entire growth period, nitrogen to phosphorus ratio in
F. hupehensis bulbs was less than 14.0, and nitrogen to potassium ratio was less than 2.1. During the seedling
and harvest stages, the concentration of total alkaloid, verticine, verticinone, and hupehenine in F. hupehensis
bulbs all decreased with increasing nitrogen application. During the flowering period, the concentration of
verticine, verticinone and peimissine in F. hupehensis bulbs showed an increasing trend with the increase in
nitrogen application. When the nitrogen fertilizer application amount was 116.0 kg+ hm™, the peak accumulation
of total alkaloid, verticine, verticinone, hupehenine and peimissine in F. hupehensis bulbs were 56.50, 4.20,
12.73, 1.66, and 3.68 mg-plant™', respectively. When the same amount of nitrogen fertilizer was applied, with
the extension of growth period, except for peimissine, the concentration of all other alkaloids was the highest
during the harvest period and the lowest during the flowering period. When the nitrogen fertilizer application
amount was 116.0 kg-hm™, the accumulation rate of verticine, verticinone and peimissine in bulbs decreased
from flowering to harvest stage. The dry matter accumulation rate was relatively fast from seedling to flowering
stage, and the accumulation ability of total alkaloids in the bulb during the flowering to harvest period was
strong. [Conclusion] The amount of nitrogen fertilizer significantly affects the yield and quality of F.
hupehensis. Excessive application of nitrogen fertilizer is not conducive to the accumulation of dry matter and
alkaloids in bulbs. The accumulation of dry matter and alkaloids in bulbs of F. hupehensis at different growth
stages is a dynamic process. Yield increase is predominant at vegetative growth stage, while alkaloids
accumulation is dominant at productive growth stage. [Ch, 4 fig. 2 tab. 28 ref.]

Key words: Fritillaria hupehensis; nitrogen fertilizer; growth stages; nitrogen, phosphorus and potassium;
alkaloid
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Table 1 Growth indices of F. hupehensis under different nitrogen dosages

EEM Aba - /em H9i/cm B R ZEHl/em
NO 11.15£0.12 b 1.03+0.06 ¢ 10.88+0.56 a 19.70+£0.92 ¢ 0.50+£0.01 b
— N1 11.33+0.12b 1.33£0.05 b 8.55+0.29 b 29.30+1.00 b 0.53+£0.02 ab
e
N2 11.45+0.19 a 1.55+0.10 a 7.39+0.25d 33.90+3.11 a 0.55+0.03 a
N3 11.00£0.19b 1.42+0.06 b 7.76+£0.21 ¢ 32.85+0.95 a 0.50+0.02 b
NO 11.77£0.10 b 1.72+0.10 b 6.86+0.48 a 36.45+0.58 b 0.50+0.02 b
_ N1 11.90£0.07 b 1.80+0.11 a 6.61+0.39 a 38.00+0.94 b 0.55+0.02 b
. N2 14.20+0.08 a 2.10+0.10 b 6.76+0.51 a 40.50+1.16 a 0.65+0.03 a
N3 12.00£0.20 b 1.70+£0.12 b 7.06+0.61 a 37.60£2.02 b 0.51+0.04 b
NO - - - - -
N1 - - - - -
ek
N2 - - - - -
N3 - - - - -

AEW O AbE EEEEEIRUR/(g- bR BEEETBUR/(g B Prt2R/% 25T i (g m )

NO 7.11+0.12 d 2.37+0.06 d 33.30+0.62 b -
N1 7.60+0.22 ¢ 2.63+0.09 ¢ 34.65+1.51 ab -
HiH
N2 11.28+0.17 a 4.00£0.13 a 35.43+1.75 ab -
N3 8.85+£0.16 b 3.26+0.17b 36.86+2.50 a -
NO 10.32+0.17 ¢ 2.90+0.07 d 28.14+1.13 b -
N1 10.52+0.29 ¢ 3.64£0.22 ¢ 35.24+1.19 a -
e
N2 20.49+0.98 a 6.82+0.13 a 33.32+£1.00 a -
N3 16.75+0.78 b 5.98+0.14 b 35.7842.53 a -
NO 11.72£0.59d 3.20+0.20d 27.31+0.83 ¢ 64.00£3.91 ¢
NI 16.67+0.69 ¢ 5.49+0.27 ¢ 32.93+0.47b 109.89+5.88 b
ek
N2 21.83+1.02 a 8.26+0.27 a 37.93+3.02 a 165.20+4.69 a
N3 18.25+0.48 b 7.22+0.18 b 39.57+0.08 a 144.38+4.00 a

Bl —FORTEII . BUE IR (n=3) . ARG B ROR Al — £ F WA R BRI e [7] 22 53 . 35 (P <<0.05)
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HA i 3% IEAHOE (P<<0.01). BEZUIEFH RGN, 445 W14 U REEE =5 vh g i i /04005 NO b FRAH HE A&
RERRAGES, H8FEE el E 405 i B35 U G (P<0.05). #5428 B PNk DU RE6 =5 b 8
OB AE N1 A BB IR B A . IR, N2, N3 Ab b DL R 6% 25 B0 R 4> B0 B 3 T No b
(P<0.05); FEIAFNYCARI, N2, N3 &b P U1 BF 6 2540 5 40 50085/ NO Zb B, HL 3578 N2 Ab B AT
fe/he FHOCHEST BT R - I DRl = v G0 Y T R 0 B0 IEAH G (P<<0.05) . AH [R] SUIE it FH £ B
WAL DL R 25 h 2L A R B BE AR I R R 0, (R B A B A I R e, e R
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Figure 1 Effects of different nitrogen dosages on nitrogen, phosphorus and potassium in F. hupehensis bulbs under different nitrogen
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Figure 2 Effects of different nitrogen dosages on accumulation of nitrogen, phosphorus and potassium in F. hupehensis bulbs
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Table 2 Stoichiometric ratio of nitrogen, phosphorous and potassium in F. hupehensis bulbs under different nitrogen dosages

NG G 15 R HAPLL ALl ing Y b3 R HEPLL i
NO 2.58+0.07d 1.14+0.03 d 2.27+0.03 ¢ X N2 4.79+0.08 b 1.32+0.02 a 3.63+0.05 ¢

— N1 3.29+0.10 ¢ 1.23+0.03 ¢ 2.68+0.04 b e N3 6.31£0.17 a 1.14+0.02 b 5.53+£0.22 a
N2 3.75+0.07 b 1.38+0.02 a 2.71+0.02 b
N3 3.94+0.09 a 1.31+0.01 b 3.01+0.07 a NO 4.05+0.07 ¢ 1.08+0.01 ¢ 3.75+0.08 be

N1 4.23+0.06 ¢ 1.11+0.01 ¢ 3.81£0.08 b
W

T NO 3.70+0.02 ¢ 1.00+0.01 ¢ 3.59+0.03 ¢ N2 4.66+0.02 b 1.30+0.03 a 3.57+0.09 ¢

N1 4.86+0.10 b 1.14£0.01 b 4.25+0.08 b N3 6.30+£0.17 a 1.16+0.01 b 5.42+0.20 a

LB AIF/INE SRR IR ] A B WIS [R] UM 1] 2 53 {3 (P << 0.05).
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Figure 3 Effects of different nitrogen dosages on concentration of alkaloids in F. hupehensis bulbs
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Figure 4 Effects of different nitrogen dosages on accumulation of alkaloids in F. hupehensis bulbs
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