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Benefits of partially substituting mineral fertilizers with organic manure combined with foliar selenium on the
growth of Atractylodes macrocephala Koizd.

ZHOU Wu—xian, ZHANG Mei-de’, WANG Hua, DUAN Yuan—yuan, Al Lun—qiang, HUANG Dong-hai, LUO Xiao-rong, ZHANG Yu"
(Institute of Chinese Herbal Medicines, Hubei Academy of Agricultural Sciences, Enshi 445000, China)

Abstract: To explore the effects of applying organic manure combined with foliar Se on the growth of Atractylodes macrocephala, and the
possible mechanism thereof, an experiment using five different treatments was conducted to determine the effects of the treatments on leaf
growth (a functional characteristic of leaves), yield and rhizospheric soil properties. The five treatments were as follows: spraying with
distilled water (CK); mineral fertilizers partially substituted with organic manure combined with spraying of distilled water (OM); mineral
fertilizers partially substituted with organic manure combined with spraying 5 mg* m™ foliar Se (OM +5Se); mineral fertilizers partially
substituted with with organic manure combined with spraying 10 mg*m™ foliar Se(OM+10Se); and mineral fertilizers partially substituted
with organic manure combined with spraying 15 mg*m™ foliar Se (OM+15Se) . The results showed that compared with the CK, the OM,
OM +5Se, OM +10Se and OM +15Se treatments significantly increased the leaf area of A. macrocephala by 12.3%, 25.3%, 22.5%, and
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10.4%, respectively. The OM +5Se and OM + 10Se treatments produced a marked increase in leaf dry weight, of 10.7% and 13.0%,

respectively, while also decreasing the leaf length width ratio by 15.6% and 18.4%, respectively. The OM +5Se treatment increased the
specific leaf area significantly, by 13.0%. The OM, OM + 5Se, OM + 10Se and OM + 15Se treatments also increased the yield of A.
macrocephala significantly, by 37.3%, 121.7%, 91.7%, and 65.2%, respectively. The promotion of the growth in A. macrocephala leaves by

the application of foliar Se(based on the application of organic manure ) showed an increasing trend when Se was applied at low levels but a

decreasing trend when Se was at high levels. Correlation analysis showed that the growth of A. macrocephala could be understood

preliminarily by measuring its leafl functional characteristics. The OM, OM + 5Se, OM + 10Se and OM + 15Se treatments significantly

increased the content of organic matter, alkaline N, and available P and K in the rhizospheric soil of A. macrocephala, compared with the

CK. Thus, the application of both mineral fertilizers only partially substituted with organic manure and that combined with foliar Se

treatments all increased the growth and yield of A. macrocephala. The application of mineral fertilizers partially substituted with organic

manure combined with 5 mg*m™ foliar Se was the optimal treatment.

Keywords : Airactylodes macrocephala; organic manure; exogenous selenium; leaf; functional characteristics; soil properties
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Table 1 Effects of different treatments on characteristics of A. macrocephala leaf

AN

am R QRIS s o I L R B
Treatment Leaf area/mm”  Leaf perimeter/mm Leaf length/mm  Leaf width/mm  Leaf dry weight/g P (mm?-mg™) Leaf length width ratio
*m.

CK 1672.72+72.79d  230.30+18.91a 94.52+3.83a 29.13+2.56a 0.169+0.008b 9.89+0.16b 3.32+0.04a

oM 1878.80+99.11bc  232.36+10.50a 94.82+9.55a 30.18+4.29a 0.177+0.006h 10.62+0.52ab 3.16+0.17ab
OM+5Se  2096.17+47.55a  238.65+16.80a 96.07+3.48a 32.97+1.68a 0.187+0.004a 11.18+0.11a 2.80+0.09bc
OM+10Se 2 049.32+146.62ab  237.23+13.92a 93.10+3.93a 34.38+2.47a 0.191+0.009a 10.74+1.03ab 2.71£0.06¢
OM+15Se 1 847.50+76.79¢ 233.90+9.93a 93.81+6.22a 30.32+5.61a 0.174+0.004b 10.65+0.62ab 3.14+0.44ab

T AP R ING FROR A TR 22 53 35 (P<0.05) . Tl

Note: Different lowercase letters in a column indicate significant difference among treatments at 0.05 level. The same below.
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Figure 1 Effects of different treatments on plant height, leaf SPAD value, yield and total Se content of A. macrocephala
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Figure 2 Pearson correlations between rhizome biomass and leaf functional characteristics of A. macrocephala
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Figure 3 Effects of different treatments on rhizospheric soil nutrients content of A. macrocephala
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Table 2 The comprehensive effects of different treatments on the growth of A. macrocephala
b3 A AR R 7 LA RN
Treatment Physiology and growth response index(PGRI) Comprehensive effect
© T Leaf area Wi Leaf dry weight LTI Specific leaf area H2%ZE SPAD #£1 Plant height "1 Yield (CE)
oM 0.110 0.044 0.069 0.048 0.020 0.272 0.094
OM+5Se 0.202 0.098 0.116 0.046 0.019 0.549 0.171
OM+10Se 0.184 0.115 0.079 0.042 0.018 0.478 0.153
OM+15Se 0.095 0.026 0.071 0.038 0.021 0.395 0.108
®3 AREERERERSREELHEFSHEXED T
Table 3 Pearson correlation coefficients between physiological growing traits and rhizospheric soil nutrients of A. macrocephala
TSIy AR - RN SN O i L S s A A AL T Wi RS P ST
Soil nutrients LA LP LL LW LDW LLWR SLA PH SPAD Y TSe
H ML OM 0.739%* 0.087 -0.031 0.436 0.586* -0.528%* 0.538* 0.167 0.438 0.696%* 0.414
W% A AN 0.791%* 0.055 -0.033 0.517* 0.534* —0.642%* 0.438 0.139 0.582% 0.738%* 0.299
% AP 0.440 0.013 -0.109 0.226 0.374 -0.329 0.357 0.151 0.400 0.338 0.219
HERCA AK 0.591%* 0.165 -0.107 0.449 0.522%* -0.567* 0.423 0.165 0.311 0.6897%* 0.8527%*

T+ URAE0.05 K2R B o URAE0.01 KRB .
Note: LA : leaf area; LP: leaf perimeter; LL: leaf length; LW : leaf width; LDW : leaf dry weight; LLWR : leaf length width ratio; SLA : specific leaf area;
PH: plant height; SPAD: soil and plant analyzer development; Y: yield; TSe: total selenium; OM: organic matter; AN: alkaline nitrogen; AP: available

phosphorus ; AK : available potassium. *represent significant correlation at the level of 0.05 and ** at the level of 0.01, respectively.

FIAR B A A AR S AR SR A AE VTR R
A B4 A A R AIR 55 AR B 1 3857 2319 PCA 23
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LA :leaf area; LP:leaf perimeter; LL:leaf length ; LW :leaf width; LDW :
leaf dry weight; LLWR :leaf length width ratio; SLA : specific leaf area;
PH :plant height; SPAD :soil and plant analyzer development; Y :yield;
TSe : total selenium; OM : organic matter; AN :alkaline nitrogen; AP:
available phosphorus ; AK: available potassium

B4 BARERERMIKFRER TITFR 28 PCA 347
Figure 4 The principal component analysis of physiological
growing characteristics and rhizospheric soil nutrients of

A. macrocephala
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