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Abstract: The reuse of agricultural waste resources has become an important part of the development of modern
green agriculture. In order to select a new type of culture substrate suitable for the production of mini-tuber in Longzhong
region, the experiment involved the establishment of nine treatment groups based on varying proportions of Astragalus
straw, turfy soil, vermiculite, and coconut bran matrix. The physicochemical properties of the different compound
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matrices were analyzed, and their impact on plant height, stem diameter, and mini-tuber yield was evaluated. The plant

height and stem diameter of virus-free seedlings cultured on a mixture containing 10% Astragalus straw, 50% turfy soil,

and 40% coconut bran exhibited the highest value throughout the entire growth period, and the number of mini-tuber

reached 605.00/0.6 m?, which increased by 62.63% and 34.05% compared to the two controls, vermiculite and coconut

bran, respectively. These differences were statistically significant when compared to the control treatments (P<0.05). In

this treatment, the highest number of mini-tuber was observed in the weight ranges of 2- <5 g, 5- < 10 g, and 10-20 g.

Compared to vermiculite used only, this treatment resulted in an increase in input-output ratio by 58.91%. Therefore, a

mixture containing 10% Astragalus straw, 50% turfy soil and 40% coconut bran could be used as a new cultivation

substrate to improve the yield and economic benefit in mini-tuber production.

Key Words: cultivation substrate; Astragalus straw; mini-tuber; yield
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Table 1 Main physical and chemical

properties of different substrates

B wE B WAL RPRALERE KRR pH AWLET KRR HRE (mg/kg)  HUEH (g/kg)
Substrate (gm’)  BEE(%) BE(%) (%) Water—air (%) (mg/kg) Rapid Rapidly
Bulk Total Aeration  Water—holding ratio Organic  Hydrolyzed available available
density  porosity  porosity porosity matter nitrogen phosphorus potassium
HEERGFE 0.15 120.20 82.69 37.51 0.45 9.51 77.40 1 560.00 800.00 44.50
Astragalus straw
1E 4 Vermiculite  0.23 92.81 3.08 89.74 29.18 7.18 8.87 6.45 4.52 0.17
B Coconut bran  0.12 110.15 36.90 73.25 1.99 5.78 69.20 277.00 549.00 15.10
R+ Turfy soil  0.82 85.60 13.72 71.82 2.57 6.82  80.42 523.80 1200.00 65.21

R2 FEBBEEREHERERLL

Table 2 Composite volume ratio of raw materials for different cultivation substrates

- NpieSi] W ECREFT (%) FA (%) A (%) HBHE (%)
Substrate Astragalus straw Turfy soil Vermiculite Coconut bran
CKl1 0 0 100 0

CK2 0 0 0 100

HT1 10 60 30 0

HT2 30 40 30 0

HT3 50 20 30 0

HT4 70 0 30 0

HT5 100 0 0 0

HT6 10 50 0 40

HT7 30 30 0 40

HT8 50 10 0 40

HT9 60 0 0 40

1.3 NEEREFE
13.1 AR RN E

200 mLBERR, MG (ml), % AAKT
R LT R 20 B, MR (m2), HZ 2210
PR IR AP B T, IRW/KH 24 h, KiBepr
B E KB, BCR 2, R (m3), W
AN A K, MR (md), #DUT A

I

%% # (Bulk density, BD) (g/cm’) = (m2 - ml1)/
200

L FL B (Total porosity, TP) = (m3- m2)/
200 % 100%

1 FLBREE (Aeration porosity, AP) = (m3-m4)/
200 x 100%



B RCRE AT LTI A FTI0T Eh % S RN )™ bk A2 F 3

, 025, fURIE, S <33 -

FEKFLBREE (Water—holding porosity, WHP) = 1
FLBRE - WAL

K (WHP/AP) = R K FLBREE Al LI

SR LY/T 1237—1999¢ Ak A A5 Aol
T G EG AR T A ) T B B A AL S &, LY/T
1228—2015C AR 38 20 I 7 )10 i 56 Jo 7K i 1
R, LY/T 1232—2015CRRAR 33w i 2 ) (Eb
830 ) I R T OB B &, LY/T 1234—2015
CRRAR A S B P00 2 )00 5 66 Jo S sl o 5 o

K P pH it (7535 PHS48, A Fh AL 2N F A PR
Fi) ) 0 SR PR
1.3.2 AR &R A AR ARM E

PR SRR, A ZESRESE SIAE bk i
(A FL R

ZEHL: SRR R RIGE , AR oA Ab i
INFA ) AR R
133 %K

TR B ARG, SRR EFA T, DI
WoL XA RN (&S S &5 A

SRR AN S, Sl <2g. 2~<5g.
5~<10g. 10~20¢5 >20 g,
14 HIRGIT RS

% FH Microsoft Excel 2007 #4147 % 48 Ab B,
K H Duncan's T2 22151 725 5 W50 HT o

2 HEREH

2.1 AREEEREMEBUMER

AN FC RIS B PE 22 e K (K 3) o A
RIS TR R AT <] ofem’, BEEEREFFFIAREA
BLU 5 00 510 77.40%F1 69.20% , 1541 A HLIE &
Hiflk, N8.87%. fEHT1~HT4H, BHEEERSAT &
N, IRAETAE S TR, pH. AL,
KARVER . SRAABE R AL B 4 2 b #, HTL.
HT2. HT3. HT4 2 ALBREAE 76.22%~87.38%, S,
FLBR FEAE 11.319%~19.10% , 57K FL IR 7E 57.62% ~
76.08% , pH ®HtE, A HLAE 21.40%~4590% , 7K
i B AE 656~1 120 mg/kg, SHEAUMEAE 227~506 me/kg,
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Table 3 Basic physical and chemical properties of different compound substrates

L] A HAL AL FRARFLBREE (%) pH AT (%) KA MR (mg/kg)  HALHR (g/kg)
Treatment  (g/cm’) B (%) B (%) Water—holding Organic (mg/kg) Rapid Rapidly
Bulk Total Aeration porosity matter Hydrolyzed available available
density porosity porosity nitrogen phosphorus potassium
CK1 0.23 92.81 3.08 89.74 7.18 8.87 6.45 4.52 0.17
CK2 0.12 110.15 36.90 73.25 5.78 69.20 277 549 15.10
HT1 0.46 76.22 12.81 63.42 7.18 21.40 656 227 241
HT2 0.37 87.38 11.31 76.08 7.86 23.10 689 272 5.35
HT3 0.26 78.38 13.55 64.84 8.18 35.90 960 338 14.70
HT4 0.15 76.71 19.10 57.62 9.19 45.90 1120 506 28.40
HT5 0.15 120.20 82.69 37.51 9.51 77.40 1 560 800 44.50
HT6 0.31 82.01 34.21 47.81 7.28 30.70 599 306 7.40
HT7 0.18 80.20 34.75 45.46 7.64 43.20 805 270 10.10
HT8 0.17 87.59 44.04 43.55 7.99 43.70 1030 498 22.50
HT9 0.14 99.28 56.89 42.39 8.13 56.40 1320 631 29.20

R A B BRI, B B RO RS AR R
T, R R T E R K AL RS 48 5 R R R

pH. A ML . A R B S 1 5 T 3,
HT6. HT7. HTS. HT9 S FLBHEELE 80.20%~99.28% ,
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AU TE 34.219%~56.89%, FEKFLBREE1E 42.39%~
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TR AR R RS, MRk, R 175 em.
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K, HI3AME TP Ipk SR s o 45.62 em, % CK1
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W, MRk R AR GRS, IRk R R R
2RI R —BOKF-.
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Table 4 Effect of different compound substrates on the height of potato virus—free seedlings

il Pk 5 (cm) Plant height
Treatment i HEEIE R ey PN R 2]
Seedling Tuber formation Tuber bulking Starch accumulation
CK1 9.47+0.25bc 16.73+1.89f 28.86+0.88e 31.13+3.46d
CK2 8.70+1.20cd 19.31+1.33def 28.73+1.21e 29.03+1.37d
HT1 11.66+2.89ab 25.64+2.90ab 34.10+2.23cd 39.34+4.98abc
HT2 11.89+1.82a 25.27+5.03abc 38.51+3.89bc 39.21+1.90abc
HT3 9.49+1.31be 22.78+0.85abcd 45.62+1.67a 46.01x1.51a
HT4 5.90+1.12¢ 17.52+1.99ef 41.49+4.04ab 41.87+0.39ab
HTS 1.75+0.28f 1.88+0.29¢g 39.42+0.31b 41.63+3.30abc
HT6 12.85+0.68a 26.22+1.99a 40.18+3.30b 40.18+0.77abc
HT7 9.60+1.08bc 21.98+2.89bced 32.38+2.54de 34.98+4.37cd
HT8 7.26+0.88de 24.63+4.13abc 37.16+0.90bced 40.89+6.21abc
HT9 6.17+£2.25¢ 21.28+3.39¢cde 28.62+3.73e 35.12+3.54bed

TE: SR NG PR A A I 2E 53 35 (P < 0.05) . I,

Note: Different lowercase letters in the same column indicate significant difference (P < 0.05). The same below.
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Table 5 Effect of different compound substrates on stem diameter of potato virus—free seedlings

QbR ZZ# (mm) Stem diameter

Treatment .
T3 Seedling

B ZEIE i3] Tuber formation

B2l K] Tuber bulking 3R L 23] Starch accumulation

CK1 4.06+0.13cde 4.80+0.22b
CK2 4.20+0.90cd 5.50+0.73ab
HT1 5.01+0.44abc 5.63+1.59ab
HT2 5.27+0.03ab 6.02+1.03a
HT3 4.37+0.59bed 5.79+0.38ab
HT4 2.09+0.58g 4.35+0.95b
HTS 0.52+0.05h 1.61+0.09¢
HT6 5.63+0.73a 5.75+0.22ab
HT7 3.82+0.48de 5.45+0.62ab
HT8 3.21+0.46ef 5.45+0.39ab
HT9 2.84+0.13fg 5.19+1.24ab

5.53+0.29bc 5.58+0.06¢
5.66+0.92abc 5.81+0.13be
5.92+0.03abc 6.18+0.13a
6.33+0.15ab 6.37+0.06a
6.43+0.20a 6.43+0.16a
5.57+0.66abc 5.87+0.30bc
5.34+0.05¢ 5.51+0.28¢
6.43+0.72a 6.49+0.11a
5.56+0.69abc 5.67+0.47bc
6.03+0.90abc 6.09+0.35ab
5.82+0.27abc 5.88+0.12bc

®6 FREREFRXMDHEMRSHEZTHENTN

Table 6 Effect of different compound substrates on tuber number of mini—tuber

posEl SEBEE(AM0.6 m?) LEEE(A0.6 m?)

Treatment  Number of mini—tuber (No./0.6 m*) Number of mini—tuber (No./0.6 m’)

>20¢g 10~20 g 5~<10g 2~<5¢g <2g

CKl1 372.00+3.46e 22.67+2.08de 63.00+6.79¢ 87.33+6.66bc 88.33+6.81c¢ 110.67+4.73¢
CK2 451.33+12.66¢d 16.00+4.00e 71.67+4.34¢ 85.67+12.66¢ 118.67+11.93b 159.33+19.35a
HT1 495.67+46.76bc 50.00+13.53ab 90.67+11.68b 106.00+13.53b 148.00+5.20a 101.00+8.00cd
HT2 502.67+25.58b 58.67+13.58a 78.00+11.61be 128.33+14.19a 122.33+8.50b 115.33+10.21be
HT3 466.00+26.15bc 59.33+7.64a 94.33+10.67b 89.33+4.73bc 115.33+10.26b 107.67+7.51c
HT4 213.00+33.05g 33.33+8.96¢d 44.33+19.90d 56.00+8.89d 32.33+12.66e 47.00+3.46f
HTS 56.67+21.20h 9.67+2.08e 6.67+26.47¢ 5.33+4.73e 18.67+10.69¢ 16.33+5.86g
HT6 605.00+14.18a 44.00+4.58bc 120.00+6.39a 144.00+11.79a 166.00+21.93a 131.00+11.14b
HT7 419.00+24.56d 16.00+6.08e 77.00+5.23bc 94.33+8.62bc 122.33+12.06b 109.33+10.41¢
HT8 319.67+24.13f 23.67+8.74de 68.00+4.78¢ 79.00+8.89¢ 59.67+2.52d 89.33+8.74de
HT9 336.33+13.05ef 40.00+4.36bc 62.67+13.80c 85.33+12.01¢ 73.67+14.01cd 74.67+8.96e
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Table 7 Effect of different compound substrates on economic benefit of mini—tuber

pisei} A (Ot/m?) 7 (Do) iEiasa
Treatment Input (Yuan/m’) Output (Yuan/m®) Input—output ratio
FEJTT Substrate  HAt Others JPEA Total input 77 Hi Total output £ 4U25 Economic benefit
CK1 13.00 63.72 76.72 155.33 78.61 2.02
CK2 18.00 63.72 81.72 175.78 94.06 2.15
HT1 20.40 63.72 84.12 226.68 142.56 2.69
HT2 19.80 63.72 83.52 226.68 143.16 2.71
HT3 19.20 63.72 82.92 211.84 128.93 2.55
HT4 18.60 63.72 82.32 99.99 17.67 1.21
HT5 21.00 63.72 84.72 24.16 -60.56 0.29
HT6 21.30 63.72 85.02 272.90 187.89 3.21
HT7 20.70 63.72 84.42 178.71 94.29 2.12
HT8 20.10 63.72 83.82 138.35 54.53 1.65
HT9 19.80 63.72 83.52 154.01 70.49 1.84
o NY/T2118—2012 B & M HE ) e, B E
3 3 i .
N
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