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[ Abstract] Objective: To investigate the effect of iron nanoparticles and melatonin on yield and quality
of Fritillaria przewalskii and provide technical support for its domesticated cultivation. Method: Hundred grain
weight was measured by conventional method ;alkaloid content was detected according to protocols of the edition
of 2020 Chinese Pharmacopoeia, chlorophyll, hydrogen peroxide, malondialdehyde, superoxide dismutase
(SOD) , peroxidase (POD) and catalase (CAT) were detected by spectrophotometric analysis, auxins,
cytokinins, gibberellins, salicylic acid, jasmonic acid and abscisic acid were detected by ultra performance liquid

chromatography tandem mass spectrometry analysis. Result: Zero-valent iron nanoparticles and melatonin

[YFEEHE] 20201017(006)
[BE&TB] HRmA RN OIS IT &5 H (2018TK-17,2019TK-04) ; H 748 B2 B 6157 A1 BAEE S35 H (2019CX004-01) 5 H il 4 FF
R BB YA H (2019YC-02)
[E—1EE] Wik Wi+, GBS b 25 b 0 25 KR P R ST, Tel:0931-4563768 , E-mail :410523572@qq. com
[EEEE] - Eirl, W P50, N FRUE Y ITSE , Tel:0931-4563768 , E-mail : zhiye_wang@sina. com
- 144 -



5527 B4 T W) FEXEAFIFERE Vol. 27,No. 7
20214F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2021

significantly increased the hundred grain weight without affecting the quality. The effect of the two treatments on
physiological and biochemical indexes in different stages were quite different, but the effects on content of
endogenous hormones were basically the same. Correlation analysis showed that hundred grain weight was
negatively correlated with malondialdehyde content, SOD activity and jasmonic acid content, but positively
correlated with POD activity, salicylic acid content, gibberellins content, auxin content and abscisic acid content.
The two treatments were separated effectively by principal component analysis, indicating that there were some
differences in the mechanisms of growth promoting. The treatment of zero-valent iron nanoparticles mainly
affected auxins, salicylic acid and abscisic acid. The treatment of melatonin mainly affected SOD,
malondialdehyde and gibberellins. Conclusion: Zero-valent iron nanoparticles and melatonin can be used as a

simple and practical technology to improve the stress resistance and yields of F. przewalskii in domesticated

cultivation conditions.
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Mg (x+s,n=3)
Table 1 Effect of different treatments on hundred grain weights

and total alkaloids contents (x+s,n=3)

x2 ARLEMEHRIGHFFHER IRUS R_EBIEN
M (X+s,n=3)
Table 2 Effect of different treatments on chlorophyll, hydrogen

peroxide,malondialdehyde contents (Xx+s,7=3)
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A Table 4 Standard curve equation of different hormone
MR R AHKE R A
KR (SA) Y=2.16x10*X-5.91x10° 0.999 0
b i 3 3 T 3 % 7 3 5 KA (JA) Y=7.33x10*X 0.999 5
V% 2 (ABA) Y=1.68x10*X-3.82x10* 0.999 6
FFEZ 3(GA3) Y=6.16x10°X-3.26x10* 0.997 5
FFEZT(GAT) Y=1.64x10*X-4.93x10* 0.999 8
W H 4(GA4) Y=9.54x10°X-5.14x10* 0.999 9
REKRFEUZT) Y=6.11x10°X+3.1x10* 0.999 8
S EARFEZH (1ZR) Y=3.66x10°X+4.48x10° 0.999 4
c tZ/cZ 5[ 2, 1% (TAA) Y=6.24x10*X-5.85x10* 0.998 6
wzr KT 2.ipa HETAATPA W3] 4 A 42 (TPA) Y=7.19x10°X+2.5x10* 0.999 6
1AA | 5ip SA-MI LR (4-CI-IAA) - Y=2.9x10*X-2.68%10* 0.999 6
— | I R AT (2-iPA) Y=1.38x10°X-6.01x10* 0.999 5
0 ! 2 } ‘ t/m; 6 7 8 ? EAKRE(cZ) Y=8.12x105X+4.35x10° 0.999 8
ABE T B AU T COE B T (% 6-Hf Z FEIEIS (6-KT) Y=5.6x10°X-4.33x10° 0.999 8
B1 AEREHEXRRLC-MS M| TR (IBA) Y=7.74%10°X-7.5%10° 0.999 9
Fig.1 LC-MS chromatogram of hormone standard materials N6-5 1M 5 I 04 ( 2-iP) Y=1.3x105X 0.999 0
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MR B UM O SR AR & B S VR IR A B CEORLE Pk gk B R M G R R R A OC B TR A S TR
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Table 5 Effect of different treatments on endogenous hormones in leaves (x+s,n=3) ng-g!
b3 KR HER HERER SRR P HR Jid % B2
9K Bk 18.240+0.066* 27.233+0.499® 25.793+0.0904 0.357+0.0218 1.067+0.072 2.660+0.026*
BRR 17.187+0.059® 40.357+0.1314 17.670+0.096" 0.343+0.015" 1.330+0.046 2.280+0.0408
= 15.680+0.046¢ 19.073+£0.031¢ 17.303+0.040¢ 0.897+0.032% 1.130+0.125 1.670+0.053¢

R6 MAKLEEAXIEIRERREXSM

Table 6 Pearson correlation analysis of zero-valent iron nanoparticles treatment indexes

ERon W POD KGR HEGE HERER SRFTR Wi 7% TR e A
[T 1 -0.9992 -0.995% -0.9932 -0.997? 0.9992 -0.9922 -0.9952
POD -0.9992 1 0.9982 0.9962 0.9992 -0.9992 0.9952 0.9932
KGR -0.995% 0.9982 1 0.995% 1.0002 -0.995% 0.9992 0.993"
WG E -0.993% 0.996% 0.995% 1 0.997» -0.992% 0.993% 0.988%
K -0.9972 0.9992 1.0002 0.9972 1 -0.996 0.9982 0.9942
REFI R 0.9992 -0.9992 -0.995% -0.9922 -0.9962 1 -0.990? -0.9902
6 9% 1R -0.9922 0.9952 0.9992 0.9932 0.9982 -0.990? 1 0.9912
HRLE -0.995% 0.993% 0.993" 0.9882 0.994% -0.990? 0.9912 1

H:VP<0.05,2P<0.01(F£ 7).

HhESN_®,SOD, EFMMAMEL, 5 5 R E AT AR A OGO R A8 AR UE AT 3 R4
POD,/K#R, e %, K E, REREME. TLE 2. FRA 1 BIERAT N 73.64% , 3 AL 43 2 #O 3 fn7
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Table 7 Pearson correlation analysis of melatonin treatment indexes
fibr N SOD POD K% R AR ERE HFR Jid 7% [ERUA

[ 1 0.905" -0.999% -0.997% -0.999% -0.948% 0.999% -0.989% -0.992%
SOD 0.905" 1 -0.891" -0.908" -0.911" -0.781 0.892" -0.898" -0.880"
POD -0.999% -0.891" 1 0.996% 0.998% 0.954% -0.999% 0.989% 0.989%
KGR -0.997% -0.908" 0.996% 1 0.9992 0.962% -0.994% 0.997% 0.985%
R -0.999% -0.911" 0.998% 0.999% 1 0.952% -0.997% 0.993% 0.989%
AR -0.948% -0.781 0.954% 0.962% 0.952% 1 -0.946% 0.974% 0.940%
SRHI R 0.999% 0.892Y -0.999% -0.994% -0.997% -0.946% 1 -0.984% -0.987%
Jid % 12 -0.989% -0.898Y 0.989% 0.997% 0.993% 0.974% -0.984% 1 0.979%
JER A -0.992% -0.880" 0.989% 0.985% 0.9892 0.940% -0.987% 0.979% 1
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