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Regulation and control of Angelic sinensis yield by altitude and analysis on key
influence factors
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Abstract: Objective To explore the ecological adaptability of Angelic sinensis in altitude of 2 300—2 800 m in Chabu countryside, Min
County, Gansu province. Methods Using the field experiment and correlation analysis, the effect of altitude on the yield formation was
explored, and the key factors affecting yield were investgated. Results The yield of A. sinensis increased with the elevation rising, the
yields in the mid- and high-altitudes were higher than that of low-altitude by 30.3% and 22.0%, with significant difference (P < 0.05); The
correlation analysis showed that temperature (R> = —0.745 3) and rainfall (R*> = 0.741 7) were the key ecological factors, the
malonaldehyde (MDA, R* =—0.911 8) and soluble sugar (SS, R* =—0.8831) were the key physiological and biochemical factors, and the
intercellular CO, (Ci, R*> = —0.739 3) and photosynthetic rate (Pn, R> = —0.733 2) were the key photosynthetic characteristic factors
influencing the yield of 4. sinensis. Conclusion That is the benefit of the yield formation of A. sinensis by rising altitudes, reducing
environmental temperature, increasing rainfall and photosynthetically active radiation, and reducing the contents of MDA, SS, and Ci.
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Fig.1 Effects of different altitudes in harvest

time on yield of A. sinensis
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Table 1 Ecological factors at different altitudes

JEIRIN ] /h PR /mm  HHURE / (mgkg ")

K WE /T SRR /(gkg) R /(g

39527 15.9 675.6 385.5 1.83 -0.070 21.8
HHEER 13.8 703.2 407.2 0.76 -0.336 28.4
R 12.1 803.7 425.1 7.27 0.586 26.6
K2 EBSEFEYEAFENMEXST
Table 2 Correlation analysis on ecological factors and A. sinensis yield
AEENF R g SR P T = HHUFAR b AL PR

R 1.000

s -0.998 1.000 0

BN 0.950 —0.9294  1.0000

R T 0.998 —0.9999  0.9313 1.000 0

HHTAR = 0.779 —0.7397  0.9359 0.743 3 1.000 0

EXEL A 0.691 —0.6461 0.8822 0.650 2 0.991 5 1.000 0

FrER 0.703 —0.7453" 0.4465 0.741 7" 0.102 6 —-0.027 4 1.000 0

TR IR (P<0.05), # 5[

"means significant correlation (P < 0.05), same as Table 5
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MDA FI ] i B o B AT R T A= e, I
flFEbs 5 e I ARIA B A O, I WoR 3 P ORI
H SOD i 1t 5 7= AR G M B K, Ui B BRI SOD 3
PEE RT3 R . 7 MDA FR] 5 2: bl e
SO 0 P e b R AR AR T, Hoe
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Table 3 Correlation analysis on physiological and biochemical factors and A. sinensis yield

A Pro SS MDA SOD POD CAT s
Pro 1.000 0
SS -0.198 2 1.000 0
MDA 0.653 3 0.612 6 1.000 0
SOD -0.520 1 0.940 2 0.306 8 1.000 0
POD —-0.6919 0.844 8 0.094 5 0.976 5 1.000 0
CAT -0.713 7 0.828 0 0.063 9 0.969 5 0.999 5 1.000 0
- -02849  —0.883 1" -0.911 8" -0.670 6 -0.494 9 —-0.468 1 1.000 0

A R EAR S (P<0.05), TR EE (P<0.01)

"means significant correlation (P < 0.05); “means significant correlation (P < 0.01)
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Table 4 Photosynthesis factors and A. sinensis yield at different altitudes
ik (pmof'nm/*zs*l) (mmoﬂll:n/fls*l) (pmolGTsn{zs*l) (rmno(l?rlrfflsfl) (pm(}))f:fés*l) RH/% Ta/T (mmco?rzn/olfl) (i};;) (r(rjl}g;{) (rr(zgl) (;;7{)
Rk 294 0.30 6.07 2352 869.4 453 3398 37779 1.76 1.28 0.56 218
R 265 0.34 575 2172 969.2 4866 3185 38991 1.90 1.55 048 284
R 240 0.26 5.10 2022 1199.6 5884 2320 420.00 3.00 225 0.25 26.6
x5 AESSHEFENMBEXSH
Table 5 Correlation analysis on photosynthesis parameters and A. sinensis yield
¥ Pn Tr Gs Ci PAR RH Ta CO, Chla  Chlb Car =&
Pn 1.000 0
Tr 0.4894 1.0000
Gs 09727 0.6785 1.0000
Ci 09999 0.4815 0.9705 1.0000
PAR —0.964 6 —0.7023 —0.9995 —0.9621 1.0000
RH —0.9829 —0.6416 —0.9988 —0.9812 0.9967 1.0000
Ta 09292 0.7772 09896 0.9258 —0.9938 —0.9813 1.0000
CO, —0.960 0 —0.7140 —0.998 8 —0.9574 0.9999 0.9951 —0.9955 1.0000
Chla —0.8947 —0.8274 —0.9739 —0.8906 0.9809 0.9616 —0.9964 0.9840 1.0000
Chlb —0.9573 —0.720 6 —0.998 3 —0.9546 0.9997 0.9942 —-0.9964 0.9999 0.9856 1.0000
Car 09508 0.7356 0.9967 0.9479 —0.998 8 —0.9916 0.998 0 —0.999 5 —0.989 1 —0.999 8 1.000 0
S —0.7332" 02342 —0.5553 —0.7393" 0.5277 0.5955 —0.4298 0.5135 0.3522 0.5053 —0.486 3 1.000 0
3 e FHOG I B 25K (P<<0.05); T 046 =4
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