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Effects of microelements fertilizer ratio on growth of aconite daughter root
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Abstract: Objective To study the effect of micronutrient fertilizer ratio on the growth and yield of aconite daughter root (the
processed daughter root of Aconitum carmichaelii). Methods Taking 4. carmichaelii (Ranunculaceae) as test material, to study the
growth and yield of aconite daughter root under the various ratio of Zn, B, Fe, and Mn by the uniform design. Results To promote the
growth and improve the yield of aconite daughter root, the optimum ratio of fertilizer Zn-B-Fe-Mn was 4:1:1:2. Under this ratio, the
size of the tuber, the number of the fibrous roots, the length of fibrous roots, the volume of the sub-root, and the dry weight of the tuber,
the fibrous roots, and the mother root were significantly or very significantly higher than those under the other fertilizer ratio, while the
plant height and the dry weight of leaf were lower than those in the control treatment, with the weight of fibrous roots and the mother
roots increased by 24.5% and 25.9% compared with those in the control treatment. The results also showed that there existed negative
correlation between the plant height and the yield of per plant, while the dry weight of the fibrous roots and the mother roots showed
significantly positive correlation with the yield of per plant. Conclusion The above mentioned ratio of Zn-B-Fe-Mn as 4:1:1:2 is the
best, since it could promote the growth and improve the yield of aconite daughter root more than the other treatment.

Key words: aconite daughter root (the processed daughter root of Aconitum carmichaelii Debx.); micronutrient fertilizer ratio; aconite

daughter root; yield; optimum ratio
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Table 1 Test arrangement of uniform design

W BRBRE % W% REBRTYY% R/ %

1 0.025 0.05 0.100 0.100
2 0.050 0.20 0.050 0.075
3 0.100 0.025 0.025 0.050
4 0.200 0.100 0.200 0.025
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Table 2 Effect of microelements fertilizer ratio on plant height of aconite daughter root
s ANTE) A AN TRD B 5 B/ em
04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 31.2Aa 44.7Aa 49.8Aa 54.9Aa 52.4Aa 52.4Aa 51.9Aa
1 27.4Aa 46.8Aa 51.9Aa 54.0Aa 52.3Aa 55.6Aa 54.8Aa
2 27.9Aa 45.5Aa 53.7Aa 54.1Aa 53.2Aa 52.3Aa 51.5Aa
3 29.5Aa 44.7Aa 49.8Aa 56.7Aa 53.4Aa 52.1Aa 51.7Aa
4 28.7Aab 46.9Aa 53.8Aa 55.7Aa 55.6Aa 51.2Aa 51.4Aa

PG NG TR 5%z ENE, KRS TR 1% =R BEE CRRED

Values followed by a different small and capital letters within a column are significantly different at 0.05 probability level, following tables are same

R3 HAREC XS FEAERRM

Table 3 Effect of microelements fertilizer ratio on stem diameter of aconite daughter root

R D 7250 om

oS
04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 0.845Ab 1.350Ab 1.454Bb 1.585Aa 1.595Aa 1.609Aab 1.609ABb
1 1.045Aab 1.443Aab 1.477Bb 1.532Aa 1.534Aa 1.572Aab 1.589ABb
2 1.224Aa 1.454Aab 1.488Bb 1.579Aa 1.589Aa 1.594Aab 1.594ABb
3 1.246Aa 1.517Aa 1.749Aa 1.795Aa 1.780Aa 1.803Aa 1.853Aa
4 1.124Aab 1.345Ab 1.407Bb 1.482Aa 1.501Aa 1.498Ab 1.522Bb
R4 HAREL L3 BT AUR SR S0
Table 4 Effect of microelements fertilizer ratio on fibrous root number of aconite daughter root
e AN [ A AN T) B 1250 B A
04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 29.5Aa 38.3Aab 50.9Aa 51.4Aa 64.0Aab 51.1Aa 47.6Aa
1 34.5Aa 38.1Aab 44.4Aa 52.5Aa 66.9Aab 47.9Aa 44.4Aa
2 34.7Aa 36.3Aab 50.8Aa 51.5Aa 70.3Aab 49.3Aa 44.9Aa
3 35.0Aa 39.5Aa 53.2Aa 54.8Aa 77.9Aa 54.1Aa 52.4Aa
4 31.3Aa 30.3Ab 42.5Aa 51.3Aa 55.4Ab 54.1Aa 46.1Aa
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Table 5 Effect of microelements fertilizer ratio on fibrous root length of aconite daughter root

ANJE) A AN TR B 1 d K2R K /em

Qb
04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 16.4Aa 16.5Aa 16.8Aa 17.2Aa 17.4Aa 19.0Aa 19.2Aa
1 15.4Aa 16.2Aa 16.6Aa 16.9Aa 18.7Aa 18.8Aa 19.0Aa
2 15.4Aa 16.2Aa 16.6Aa 17.1Aa 17.6Aa 17.7Aa 18.2Aa
3 16.0Aa 16.6Aa 18.7Aa 19.3Aa 19.6Aa 20.3Aa 21.1Aa
4 16.4Aa 19.4Aa 19.6Aa 19.9Aa 20.0Aa 20.0Aa 20.5Aa
=6 {HAREC LY P F R A FIRIKFRBO RN

Table 6 Effect of microelements fertilizer raio on biggest daughter root volume of aconite daughter root

AN A AR R i B e K AR A /om

V0L
04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 4.191Aa 9.928Aa 30.756Aa 50.372Ab 70.911Aa 92.096 ABab  106.088Aab
1 4.019Aa 10.047Aa 30.657Aa 58.313Aab 67.053Aa 71.815 ABb 87.060Ab
2 4.921Aa 12.250Aa 30.467Aa 56.332Aab 69.457Aa 69.961 Bb 96.331Aab
3 4.945Aa 13.061Aa 34.180Aa 68.329Aa 74.924Aa  106.030 Aa 110.213Aa
4 4.076Aa 12.942Aa 29.650Aa 58.774Aab 62.179Aa 73.864 ABb  101.175Aab
7 HARECHE X T EARAY R0
Table 7 Effect of microelements fertilizer application on leaf area of aconite daughter root
i ENEESS S ERUNp A
04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 120.194Aab 159.319Aa 162.897Ab 166.273Aa 174.311Aa 174.383Bd 174.710Ee
1 140.363Aa 181.521Aa 183.144Aab 183.032Aa 183.295Aa 183.680Bc 183.874Dd
2 99.404Ab 172.395Aa 175.643Aab 180.143Aa 200.633Aa 200.741Ab 201.448Cc
3 139.478Aa 160.668Aa 204.308Aa 205.547Aa 211.330Aa 212.423Aa 213.056Aa
4 101.772Ab 174.294Aa 175.792Aab 187.272Aa 204.994Aa 202.962Ab 205.051Bb
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Table 8 Effect of microelements fertilizer ratio on accumulation of leaf’s dry matter of aconite daughter root

Jotil

AR AR I TR (gf D

04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 2.633Aa 5.000Aa 7.400Aa 7.167Aa 9.233Aa 7.433ABab 6.975Aa
1 2.033Aa 5.333Aa 7.267Aa 7.967Aa 7.833Aa 9.000Aa 6.925Aa
2 2.800Aa 5.033Aa 7.700Aa 7.667Aa 9.733Aa 7.433ABab 6.28ABb
3 2.233Aa 4.700Aa 7.800Aa 8.000Aa 7.833Aa 8.767ABab 6.63ABa
4 2.800Aa 5.133Aa 8.567Aa 7.933Aa 9.567Aa 6.300Bb 5.06Bb

UIRE ST, D22 e, RS T4
FEM T, WE 9. BEAK LT ERLMHEDE,
KM FH IR T 25T B S B K (R a R, b
4 H& 6 HAWTETY I Pas il 21, B
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Table 9 Effect of microelements fertilizer ratio on accumulation of stem’s dry matter of aconite daughter root

AFEK IR T 225 (ghk D

Ab PR
04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 1.967Aa 4.153Aa 6.563Aa 7.710Aa 8.203Aa 7.427Ab 7.408Aa
JUSEin 1.847Aa 4.107Aa 6.013Aa 7.443Aa 7.157Aa 9.137Aa 9.258Aa
LUSEi) 2.327Aa 4.280Aa 6.903Aa 7.953Aa 9.747Aa 7.627Aab 7.550Aa
AbTE 3 1.753Aa 3.827Aa 6.967Aa 8.360Aa 8.257Aa 8.293Aab 9.643Aa
AEIH 4 2.153Aa 4.260Aa 7.377Aa 7.897Aa 8.370Aa 7.070Ab 6.568Aa
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HIHFFIRTY PR R, )5 &b H T
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Table 10 Effect of microelements fertilizer ratio on accumulation of fibrous root’s dry matter of aconite daughter root

RV KT FAURTOR (gD

Ab
04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 0.547Ab 0.687Aa 1.200Aa 1.325Aa 1.175Aa 1.350Aa 1.308Aab
1 0.647Aab 0.700Aa 1.008Aa 1.158Aa 1.240Aa 1.567Aa 1.250Aab
2 0.887Aa 0.800Aa 1.400Aa 1.033Aa 1.258Aa 1.250Aa 1.242Aab
3 0.473Ab 0.733Aa 1.183Aa 1.442Aa 1.170Aa 1.333Aa 1.667Aa
4 0.627Aab 0.693Aa 1.308Aa 1.358Aa 1.458Aa 1.200Aa 1.175Ab

=11 RAREC Lt M EAR T AR R AR 0

Table 11 Effect of microelements fertilizer raio on accumulation of mother root’s dry matter of aconite daughter root

AR TR (ghk )

GO
04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 1.273Aa 1.700Aa 2.977Aa 2.970Aa 3.327Aa 2.903Ab 3.600Aab
1 1.587Aa 1.793Aa 1.917Aa 3.443Aa 3.183Aa 4.330Aa 3.658Aab
2 1.627Aa 1.693Aa 2.960Aa 3.427Aa 3.567Aa 3.253Aab 3.675Aab
3 1.187Aa 1.487Aa 2.620Aa 3.333Aa 3.220Aa 3.343Aab 4.533Aa
4 1.247Aa 1.393Aa 2.277Aa 3.177Aa 4.037Aa 3.410Aab 3.167Ab

F 12 RHAREC BRI F AR T RAR RSN

Table 12 Effect of microelements fertilizer ratio on accumulation of root’s dry matter of aconite daughter root

AR A KRB AR TR (gbk D

oS
04-01 04-16 05-01 05-16 05-31 06-15 07-06
CK 0.280Aa 0.973Aab 4.180Aa 8.993Aa 12.443Aa 20.770ab 25.525ABa
1 0.347Aa 1.027Aa 3.953Aa 8.976Aa 13.883Aa 25.220Aa 19.150Bb
2 0.380Aa 0.740Ab 4.643Aa 8.726Aa 15.887Aa 19.943Ab 26.567Aa
3 0.233Aa 0.953Aab 3.743Aa 9.370Aa 14.500Aa 18.343Ab 28.088Aa
4 0.313Aa 1.027Aa 4.203Aa 9.327Aa 16.003Aa 18.000Ab 22.617Bb
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Table 13 Related analysis between organs and yield of aconite daughter root

PEIR X1 X2 X3 X4 X5 X6 X7 Xg X9 X10 y
MR e 1
Mm (e -023 1
ES e 032 027 1
ZAREL (x) 0.15 —0.55"  0.03 1
FHUEF (x5) 023 02 0.47  —0.05 1
HRK (xg) 025 —0.14 012 036 045 1
i ) -043 0.5 018 015 -008 —037 1
ST (xg) 023 —0.54" 0.1 0.60° —0.05 038 0.18 1
REMR T (xg) 028 —0.01 037 044 028 011 036 0.47 1
i (x) -0.01 036 037 009 -0.02 -040 055 —0.09 0.68" 1
L/ D) 034 —044 020 034 035 —0.03 0.04 0.54" 054" 0.02 1

"P<0.05 "P<0.01
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