PR 5 BRI LU A ™ S R I ZR 3 B —— 1 3, skaw#l, 4 B8, 4% +193-

FESZES: S532 TERFRIRED: A XEHRS: 1672—3635(2022)03-0193-13 =S
DOI: 10.19918/j.cnki.1672-3635.2022.03.001

MRS EREILE D REREMHIESEARS

ﬁ‘ f)qﬂ»]’z’ g&ﬁﬂ‘%’;j ]’2, ;E ﬁlﬂz*, E@# ]’2
(1 150030

2. 150030 )

W OE: RRAAEFRLBEFIAEFORMET, BAl 2202 FERXE AR, Ak + FRRRA SR A
LAERFRA, BERT S RAA, RiFH, FEFHEDETZRE, KRR DAL R + R R T HRE
WX, ARBIEFRUFERALSE, T TRAFZZREZRAEFTAAETLEL, KBALAFZHDAA AR312° AR3147
CHRARBIT AR A, KA 4B F3IRFEXRRT, R SAERE S EA A A TR A KA E L,
M E, BRAW, ARIERRBIZFTEAFIEEES em xTem, K220 ¢/0.3 m*, EHEN + P,0s + K0 20.6 ¢f
03m?*, &&ik 149kg/0.3 m*, &#F (2 0) FAT6.07%; RARIA W RALEIEF ZAHIFEHE LS em X5 em, FAIE22.0 ¢
03m’, AN +K,0 1803 m’, =&k 1.56kg/0.3 m’, &HEF(>22)F78.74%; ‘HRARIIT 9RMLBIFH EAFHEEES cm x
Sem, #H£A227.5¢0.3 m*, EFEN + P,0s + K0 20.6 /0.3 m*, =¥k 1.23 kg/0.3 m*, &#F(>2 ¢) % 78.58%,

KR BAE, RBA; AR, R, HEEE; e

Comprehensive Technical Analysis on the Production of
Potato Elite Seeds Using Coconut Bran and Peat
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Innovation and Physiology and Ecology of Food Crops in Cold Regions, Ministry of Education, Harbin, Heilongjiang 150030, China )

Abstract: Elite seed production is the basic link of potato seed production. At present, the main production mode is
substrate culture. The production of potato elite seeds with coconut bran + peat mixture as the substrate has been
widely concerned for its advantages of multiple utilization, no pollution and environment friendly. Optimizing the
cultivation mode of coconut bran + peat mixture of different potato varieties to provide technical support for the
production of elite seeds is of great significance to promote the green and efficient production of seed potatoes. In this
experiment, the new potato varieties, 'Dongnong 312', 'Dongnong 314" and 'Dongnong 317", were used as experimental
materials. The four factor and three-level orthogonal design was used to compare the plant growth and yield of each
variety under different densities and fertilizer treatments, and to screen the optimal scheme. The optimal planting
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scheme for 'Dongnong 312' was plant density of 5 cm x 7 cm, base fertilizer of 22.0 g/0.3 m?, and top dressing of
N + P,Os + K,O 20.6 g/0.3 m?, yielding 1.49 kg/0.3 m* with qualified potato (>2 g) percentage of 76.07%. The optimal
planting scheme for 'Dongnong 314' was plant density of 5 cm x 5 cm, base fertilizer of 22.0 g/0.3 m? and top dressing

of N + K;O 18 g/0.3 m?, yielding 1.56 kg/0.3 m* with qualified potato (>2 g) percentage of 78.74%. The optimal planting

scheme for 'Dongnong 317' was plant density of 5 cm x 5 cm, base fertilizer of 27.5 g/0.3 m?, and top dressing of N +
P.Os+ K,0O 20.6 g/0.3 m?, yielding 1.23 kg/0.3 m* with qualified potato (>2 g) percentage of 78.58%.
Key Words: potato; elite seed; coconut bran; peat; plant density; fertilization
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F1 EXKWIEITL(3Y)
Table 1 Orthogonal experimental design Lo(3*)
AbE A% (cm) B2 (/0.3 m*) CiBAE(g/0.3 m) D i Ff
Treatment Density Base fertilizer Topdressing Variety
1 1(5x5) 1(16.5) 1(7.2) 1(%:4312)
2 1(5%5) 2(22) 2(18) 2(%:4e314)
3 1(5x5) 3(27.5) 3(20.6) 3(FR4317)
4 2(5x%7) 1(16.5) 2(18) 3(FR4317)
5 2(5x%7) 2(22) 3(20.6) 1(%:4¢312)
6 2(5%7) 3(27.5) 1(7.2) 2(#4e314)
7 3(5%x10) 1(16.5) 3(20.6) 2(H4e314)
8 3(5%10) 2(22) 1(7.2) 3(ZR4317)
9 3(5x10) 3(27.5) 2(18) 1(FR4312)

®2 AEEME. ERERLLHIRERE

Table 2 Application proportion and rate of different base fertilizers and topdressing fertilizers

K- N:P,05:K:0 Jifii 42 (/0.3 m*) Application rate
Level N P,0; K,O
B1 10:20:10 4.1 8.3 4.1
B2 10:20:10 5.5 11.0 5.5
B3 10:20:10 6.9 13.8 6.9
c1 16:0:0 72 0 0
C2 16:0:24 72 0 10.8
C3 12:10:24 5.4 4.5 10.7
(WO R 112 d g, BCORRHICH 2kt Ab BN 22 53 | B RS

HEE AT, gL .
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Mag 2 A, MR BRI, SR AR R R
Wi, 4% 5 SPAD-502 plus il .

()77 AR I SR A8 A Ak 3 45 3 1 D
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Table 3 Analysis of variance for plant height and stem diameter of transplanted plantlets in vifro
AR SRR df F
Sources of variation R LM

Plant height Stem diameter

W Density 2 32.57" 46.46"
JLIE Base fertilizer 2 116.80" 35.95"
1B HE Topdressing 2 12.28” 9.27"
Bl Variety 2 53.95" 107.58"
127 Error 16

TE: *FRERIBRERF(P<0.05), #FIR2EREWBEKF(P<0.01), T,

Note: * indicates significance at P < 0.05; ** indicates significance at P < 0.01. The same below.

x4 AERERZENKFEESFIZEM

Table 4 Plant height and stem diameter of transplanted plantlets in vitro at different levels under different factors

[E5k AbFR P (em) 254 (mm)
Factor Treatment Plant height Stem diameter
25 Density Al 45.0 bB 42bB

A2 45.4bB 4.2 bB

A3 51.3aA 4.9 aA
FEAE Base fertilizer Bl 42.7bB 4.0 cC

B2 44.1bB 4.4bB

B3 54.9 aA 4.8 aA
JBJIE Topdressing Cl 46.9 bB 4.6 aAB

2 453 bB 4.7 aA

C3 49.6 aA 4.4bB
EaFp Variety DI 432 cC 4.1cC

D2 46.3 bB 4.9 aA

D3 52.2aA 43 bB

e NGRS TR R 0.05 710.01 KB . Tl

Note: Lower case and upper case letters indicate significance at the levels of 0.05 and 0.01 probability, respectively. The same below.
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Table 5 Effects of different treatments on plant height and stem diameter of

transplanted plantlets in vitro of various varieties

il pisE Bk (em) Z5H (mm)
Variety Treatment Plant height Stem diameter
2% 312 Dongnong 312 1 36.8 fF 3.8 1D

5 40.8 deDE 4.8 cB

9 53.3bB 3.9 efD
Z<4% 314 Dongnong 314 2 39.0 eF 4.1 deCD

6 51.8 bBC 43dC

7 48.2 cC 5.7 aA
ZR4% 317 Dongnong 317 3 59.7 aA 5.1 beB

4 43.5dD 4.4dC

8 52.4 bBC 5.2bB

22 AREAAETIEESIFBEERNHERE
SoF A B A . SPAD {E UEAT T 240,
BREE . A NE A FBOR SPAD 25 b B K

RER I s S i 2, [HSPAD 2SS AT
AN LR SPAD 22 i B 2, (Hitk F iR
INTEAC IR

R6 FTHEEHM FEFSPADEAFENR

Table 6 Analysis of variance for leaf number and SPAD value of transplanted plantlets in vifro

SR df F
Sources of variation 5k SPADH

Leaf number SPAD value
W Density 2 30.60" 47.46"
FENE Base fertilizer 2 20.79” 0.23
iBHE Topdressing 2 19.93” 25.30"
saFl Variety 2 3.58 172.96"
152 Error 16

PO N LI N L I N L A
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RT5 RER . 4020, PR E S T AR 2 FiabRR 6,

PTG < A AR 314 FEAL B 7 PR AR AR R S 2 30
B XFFRA317 kUL, MR BCEALBE 3 ik
FKAE, H68 h/tk, W& m TAI4, HY
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Table 7 Leaf number and SPAD value of transplanted plantlets in vitro at different levels under different factors

SES Ak MR Rk SPAD{H
Factor Treatment Leaf number (No./plant) SPAD vaule
2% Density Al 63 bB 39.33 ¢cB
A2 64 bB 40.09 bB
A3 73 aA 42.58 aA
FEJIE Base fertilizer B1 62 cB 40.54 aA
B2 68 bA 40.77 aA
B3 71 aA 40.68 aA
JBJIE Topdressing Cl 63 bB 39.62 bB
G2 65 bB 40.34 bB
3 71 aA 42.04 aA
fFl Variety D1 65 aA 43.29 aA
D2 69 aA 37.04 cC
D3 67 aA 41.66 bB

x8 AREALIERTE SFHTE I 4050 SPAD [ERI T
Table 8 Effects of different treatments on leaf number and SPAD value of

transplanted plantlets in vitro of various varieties

R pise R RO i) SPAD{i
Variety Treatment Leaf number (No./plant) SPAD value
Z4% 312 Dongnong 312 1 57 eD 43.05 bB

5 72 heABC 46.46 aA

9 78 aA 47.15 aA
Zr4% 314 Dongnong 314 2 64 dC 35.49 eE

6 67 cdC 35.44 ek

7 75 abAB 40.20 cCD
%:4% 317 Dongnong 317 3 68 cdBC 39.45 ¢dCD

4 54 eD 38.37dD

8 66 dC 40.38 cC

AR R RS R PR LE
2.3 AR4AERNDREREMZEHIKE R0
XPRERE . EAE | B AE A A Ak B A

TZHELE (R, AHBELAIT, AL ™
HRFIR KM, H1.34kg/03 m?, BEHT A24L
i, (A5 A3AFIA 22 A B . VLIATE S
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QPR A R A A L, IR R AL BT JRURUR R
O TR R o 2 g T R AL R
FEFEAEARBE R, B2 AbHEMY IR B OKME, N
1.37 kg/0.3 m*, W& & T BLALRE, {H5 B3 A4b#E
FALL 22 5N 3 s i 4 ) Sk i 5 I ) 5 1
SR, ARMERAC R 2, S R R R,
Wi WY it FH IS R A T A T AR i R, 2

o R S 2 BRI . AR AL B
T, C3ALERM =R R R M, A 1.34 keg/0.3 m’,
BERTCLAR, HY 24 ESARE,
T Ra = 1 BIER R 0N G K ST S 8 W (E
PR 7= i e 22 IR 24 0 M b A K
SR R R, AN SRR R 2 R AR
e

®9 AREZAKFETE

Table 9 Yield of various levels under different factors

SES AbFR 7 (kg/0.3 m?)
Factor Treatment Yield
S Density Al 1.34 aA
A2 1.10 bA
A3 1.26 abA
JEJIE Base fertilizer B1 1.12 bA
B2 1.37 aA
B3 1.22 abA
JBJIE Topdressing Cl1 1.10 bA
Cc2 1.27 abA
C3 1.34 aA
ShFl Variety D1 1.26 aA
D2 1.28 aA
D3 1.16 aA

[l — g AR R AL B R P 22 R R (| 1),
CHRARZI2CTEAIES TR s R RE, A
1.49 kg/0.3 m*, (HFF TR HER AR E.
Ui I  BE R it S E R A R, (B R
O N LR R DR (A2
VANE S 7 £ S TUNE I ol I BTN 1B 3 [ =Y i
B, R R, AR 314 TR R 2 T 1y
TIRF A, H1.56 kg/0.3 m*, #5835 Tk
e, M-S THELESARE . SRR
T, AR N A B N B A, T
R E TR SR R R RS, e
PR, AR 31T AEANFE 3R A s B oK,
H1.23 kg/0.3 m*, BEE TAIE4, (H540FE8AH
bR AR E . WIEREET, ML ERt
AR THZEEMRERE, N &, MmER.
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(K2). “HA3127EALI 1 T R4 EHA R R A
B, J282%0/0.3 m*, W ip & FAbH s fikb P9,
VLR R B T R M2 R T . IREET,
W HA T AR 3127 A 45 2, AR 31477
A PR 2R B 45 EEGR B KAE, O 160 %1/0.3 m?,
W E TR e, SAFT7TMLZEREE . W

BT REA SR T . T, R
R T ARAe 314 SRR AN S 3, AR 317 fEkb 3 4
TS BEBCA B EORE, N 215K0/0.3 m?, HREE
o T ALEE 3 AL TR 8, (i HA g BT D SR b S A
T, SEET, WL 44317 8 ' H 4T
T R

200 - ad
aAB [
1.60 T aAB abABC
_ abABC T T [ abABC
S T T beABC
E 1.20 T 1 beBC l T T
S = T cC 1
e I T
= > 0.80 T
]
s 0.40
0
T1 ‘ TS ‘ T9 T2 ‘ T6 ‘ T7 T3 ‘ T4 ‘ T8
Z:4% 312 Dongnong 312 Z54% 314 Dongnong 314 ZR4% 317 Dongnong 317

Al AL FE Variety and treatment

e NG RIRE TR 5138 0.05 F10.01 KR . R,

Note: Lowercase and uppercase letters indicate significance at the levels of 0.05 and 0.01 probability, respectively. The same below.

E1 AESMELENTE

Figure 1 Yield of various treatments under different varieties

F10 AEERKFEAHEZH
Table 10 Tuber number of various levels under different factors

FEN b S5 CRL/0.3 m?)
Factor Treatment Tuber number (No./0.3 m’)
T Density Al 201 aA

A2 176 bA

A3 151 ¢B
FEHE Base fertilizer B1 206 aA

B2 181 bB

B3 141 ¢C
JBJIE Topdressing C1 180 aA

Cc2 181 aA

C3 167 aA
Sl Variety D1 221 aA

D2 125 cC

D3 181 bB

SRR JEAE . BB K SRR T A4S 4k
AT ZEH (R, EBEELHT, 7£>10g
M4 EBX AN, 7E A3 R RE, N
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48K71/0.3 m?, M m T ALF A2 4bHE; T TE S5~
10, 2~5FI<2 o A5 EELIX N, £ ALALFE R 35
Bl KAE, 049, 57 F159%1/0.3 m?, kI

http://www.cnki.net



BOBE 5 R 5 le LUAE - D ISR R LR S AR e —— 1 3, skaedl, A 3t & *201-
300 - i
- :E 260 - bB
E % 220 + T bTB
s< ! oC ¢CD cCD i e
2% 1ot T g T T
= E L T
=2 o0 4DE i J
T ol ar )
“ [ ]
T1 ‘ TS T9 T2 ‘ T6 T7 T3 ‘ T4 ‘ T8
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mn A B ik B Variety and treatment
B2 AEmHESSENEEY
Figure 2 Tuber number of various treatments under different varieties
11 AERERKFNEREZEH
Table 11 Tuber number in various classes of various levels under different factors
[5ES Kb ¥ HR/LEEH(CRi/0.3 m®) Tuber number in various classes (No./0.3 m?)
Factor Treatment >10¢g 5~10 g 2~5g <2g
25 Density Al 36 bB 49 aA 57 aA 59 aA
A2 32 bB 42 abAB 55 aA 47 abAB
A3 48 aA 33 bB 35bB 35bB
LN Base fertilizer B1 30 bB 42 aA 68 aA 68 aA
B2 44 aA 46 aA 48 bB 42 hB
B3 42 aA 36 aA 31 cC 32 bB
B /IE Topdressing Cl 31cB 41 aA 52 aA 55 aA
Cc2 38 bB 39 aA 55 aA 50 abA
C3 47 aA 44 aA 40 bB 36 bA
ShFl Variety D1 37 abA 51 aA 66 aA 67 aA
D2 43 aA 42 aAB 28 ¢C 24 ¢B
D3 36 bA 31 bB 53 bB 50 bA

FZE T AT, S5A2THAEERY AR E .
LU I ZEAIR S N RS B2, e .
HEET/NEREER L ERIELAET, >
10 g Y25 BUX Bl N, 78 B2 A0 B 18 3 5 KAH,
N 444003 m*, W E T BLARE, 5 B34
M 2ZE S A RE, MAIE2~5 <2 g 25 R X A
W, TEBLAAFE TS mAME, ¥R 68%1/0.3 m®,
PIM BT B2 M B3 ALFE; {HAES5~10 g AYLh &
B P, A AbBRIE) 22 5N 825 . Ui B i 5L AT &
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Figure 3 Tuber number in various classes of various treatments under different variaties
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Table 12 Qualified potato percentage of various levels under different factor
e b3 TIEER (%)
Factor Treatment Qualified potato percentage
25 Density Al 72.81 aA
A2 75.07 aA
A3 78.02 aA
FE/IE Base fertilizer B1 70.69 bA
B2 77.24 abA
B3 77.94 aA
JBJE Topdressing Cl 73.30 aA
2 73.18 aA
c3 79.41 aA
il Variety D1 71.37bB
D2 81.40 aA
D3 73.13 bAB
100.00 -~
abAB abAB ‘i_? aA abAB abAB
% 80.00 - T abAB | T = T hcAB T
S Ed 1
H : i + Il
8 cB i
5 5@ 60.00 |-
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Figure 4 Qualified potato percentage of various treatments under different varieties
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