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Abstract

To explore the potential of rapeseed straw as peat-substituting raw material for rice seedling-rais-
ing substrate, ten substrate treatments with different mixing ratios were prepared using crushed
fine rapeseed straw as the main organic material. A seedling-raising experiment was carried out to
systematically investigate the regulatory effects of different substrate formulations on substrate
physical properties, nutrient supply characteristics and seedling quality of machine-transplanted
rice. The results showed that the total porosity of all substrates ranged from 51.37% to 62.04%,
aeration porosity from 7.23% to 29.60%, water-holding porosity from 30.83% to 44.14%, and bulk
density from 0.35 to 0.53 g-cm-3. All physical indexes conformed to the technical requirements for
light-weight seedling-raising substrates. The pH value of substrates varied from 6.03 to 7.64, and
organic matter content was 60.9~120.1 g/kg. Contents of total nitrogen, alkali-hydrolyzable nitro-
gen, available phosphorus and available potassium were jointly regulated by raw-material ratios
and compound-fertilizer application rates, with significant differences among treatments. Accord-
ing to four key seedling-evaluation indexes including emergence rate, seedling height, stem base
width and above-ground dry weight per 100 seedlings, substrates formulated with rapeseed straw
could satisfy the production requirements of rice mechanical-transplant seedling raising. Treat-
ment 8 (straw 45%, perlite 5%, peat 10%, vermiculite 10%, soil 30%, compound fertilizer 1 g/L)
performed best overall, with emergence rate of 83.31%, seedling height of 15.95 cm, stem base
width of 2.33 mm and above-ground dry weight per 100 seedlings of 3.48 g. All indexes met or ex-
ceeded the agricultural industry standard NY/T 3838-2021. This study shows that rapeseed straw
can partially replace peat for rice seedling-raising substrate production, and provides theoretical
basis and technical parameters for resource utilization of rapeseed straw and development of sub-
strates for rice mechanical-transplant seedling raising.
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BAEREAT R R EFEE R AR, BRI E. RICSE L0 % 8 R, B sk
BNV IR FE AR, SLRENS FRAIRR fh Ak B RRIE B A A, AR 820 M2 B R #S EL WD S (3] il
FAEAT AR, LA A B H % RIF I ORoK 5B ke, 4 J BRI A HLER 4] BB
B FE Y I SRR AT 2 B i B 0T COT KRBT AL, (BT SR AT S H T /KRB ML B B ) 2R S Bk 3 5 2R
BOAERZ[5].

LS AL RC EE R R OE SR FLIR A R . A DU SR e ey, BETIR AR B R R S AR Kt
FE[6]. BIA. A, FREAHL - LHURRGEER, R € R RIRGL 2], BEIEK
IR 75 EEOLRC/KAG HIFR 0 755K, B Gt I R 705 kel 3R 20 Wl [ 71 o

BT BT S, AW LMGRE ISR AT v B 2R, B 10 AR AR LI AR EE, R GEE
LRI TR RRR LUBOKRERR B A A AR, TR IE BCATL I KRS B R 0 SRS AT 2 e RS T B T, i
SAEAT IS T AIKRE B B A = SR S B AR I 5 BoR S3%

2. 5 H*E
2.1. REMBESERE S

UG AHE AT G 245 RO M A RE AT Ol i 5 mm 07 8 R, SR RS . BoR. B4, JeLME
BRI . KAER RO L 15400 JSERATHERE T 200 R KUk iSRS AT 42 B AR T )5
FriEid 5 mm 5, A0 0.5% I A BE R FHUHEAT HEE, MEARRIE 1.2~1.5 m. %8 2.0 m KA. HEfIH
FfE S d BME—, BT EIHE 4~5 I, MEIRTEE SS°CLL E4ERE 3 d DL B sl kAR, BEAN R A
2930~45 do JE RIS DASE (AR JEE P S5 0 B B T AR 4R 4F 48 h LAk HERIZIC b RS AT K3 24
COIEAR AR B R . SR B SRR A8y - IR R 58 i e [R) I il S A DM B A T8 G H) sE ik . S5 A
W RBE LGy 15:15:15 FEA BB S, SABEE 1 frs RS SRR . W33tk 10 M
B(BCTT 1~10), A BT FURHEC LE(AR AR ED) A% 1.

Table 1. Raw material ratios of rice seedling substrate (volume ratio)

1. KFEBBERERECEL(FRLD)

ECJ7 FEFF BEBRE R A %t SEHE
1 40 5 0 20 35 1g/L
2 50 10 0 10 30 1g/L
3 60 5 0 10 25 1gL
4 45 5 0 20 30 0.5 g/L
5 55 5 0 10 30 0.5 g/L
6 65 5 0 10 20 0.5 g/L
7 35 5 10 15 35 1 gL
8 45 5 10 10 30 1g/L
9 55 5 10 10 35 1gL
10 30 5 20 10 35 1g/L

2.2. WEHZE

AARIGAEHTVL B RN R B R A ER I L3 T . T 2026 4 6 H 9 HI#&FI, 2026 4 6 A 29 HFF
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JEBR A TUERIEARNGE, PRETETEH0N 20 do 4505 1 MPDRMARIRC H IR S50, TR S ISR ARAN
AL, BB FUSARARZ) 5 Lo SYSIHERA O 1540 /KAREAN T T BRI R, A DM RRE K
TER T 80 g, IEFPEE R, KIS EIFFAEM . Pad/KE B TENEmAEL, K RTENL
I AK, YERFREPUE IR BRI R HIAE 15~35°C. B E 2 MR VA E .

23. MEWMBS 5%

(1) EEFEMRN e SRR G MRS, W LB, BSILBRE . RKALIREEFIA & .
SAFLBR RN ZK FLBGURE R F R, 38 S FLBREE B AL R Bk 25 Rk FLBR BE T S A, R ECR AR
TJIENE 8]

(2) FEFFEA MR E: BAENE pHs FFZIENE EC; BRI E - SMIn#EI e H WL
FLIOE BENE A% RS BOE N E AR A RIS - B ORI e A 80 BEIR R 12
= KA BETE I 5 TR 9]

(3) FRBTERME: B 20 d I FFRBEFEIE . HETRIE AR B R%) = R EBUFEM ) >
1005 B RME AR s WeAn R RO e R 250 Hh B E AR TR L 100 AR A IR — U B
E#EA T 105 C&AF T AT 30 min, ZJEFFE A 80°CHAM T R IHH G E[10].

2.4. BUELE

KA Excel 2019 HEAT AU BEHE, K H SPSS 26.0 4T Gt i+ 7311 - 32 F HL K 35 5 % 73 T (one-way ANOVA)
EUREAS [R] Ab B ) 22 57 (1) B 250, Duncan 37 8 A% 229053047 2 LA

3. ERENH
3.1. FRIEAFERPEM4ER

ARV G 7K AE B S BB IR 4056 2 FoR . BC 7 25 0 L FLBR A T 51.37%~62.04% 2 [H],
HAR T 6 fmn(62.04%), BLHT 10 HBfK(51.37%), 4R 2 HE T B FLBREAE 53%~58% 2 1], HER AL TiE
HIXETERE[11]. WSALRREZERBR, BT 6 fimikiH] 29.60%, HCJT 10 BAMA 7.23%, BLJT 4. 5.
7. 8 SILBAE N T 16%~20%, A% T HAb A BLIE S RE A XM, STE— @ FERE b Hil 20380 3 <A
L. FEKFLBRE AL T 10 5 1(44.14%), L5 1 511 (30.83%), ZHEHEEF T 30%~41%. AT AbEE
BERAENT 035~0.53 gem>, HAALT 6 A EE/IN0.35 gem™®), FLH 9 H K (0.53 grem™®), i £ 5%
B PR A R TR

Table 2. Physical properties of substrates with different formulations

% 2. FRIECHEFIEMR

By HILBRE/ % BRILBE/Y% FKILBRE/ % RE/g-em’
1 55.73 24.90 30.83 0.49
2 54.85 21.32 33.53 0.47
3 57.91 25.98 31.93 0.39
4 56.80 20.17 36.64 0.46
5 58.66 18.45 40.21 0.49
6 62.04 29.60 32.45 0.35
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PR

o
7 56.10 16.91 39.19 0.49
8 53.19 16.56 40.63 0.50
9 61.41 20.58 40.83 0.53
10 51.37 7.23 44.14 0.46

3.2. FREAFERKFMER

AR L /KRS B B R 2 0 MR e 3 iR 3551 pH ETU A 6.03~7.64, LT 2 FE
T, HAECTT 5 (7.44)RIBCTT 6 (7.64) pH B Wb, BCLJT 9 (6.03)fWER, FHARECLITIE 6.64~7.04 Z[8], &
P /K R B 4 K R TA B . EC . 0.68~1.79 mS/em, &ML T 224 BIMEIX 7], Hhmidy 1 H1K0.68
mS/em), ALJT 6 B mi(1.79 mS/em), BLJT 6 45iL BFR, SEBRAE™ R 7 2845 5 RS . AHURSE
ZRERF. HFORUNINE I, BT 6(120.1 ghkg)FIEL T 10 (115.8 g/kg) T &R, FLJ7 1(62.0 g/kg)FIFL T 9
(60.9 g/kg)FHXT B o 4% TR0 5 25Tl 3 R0 250 52 00 Bt A AT L 4970 A0 45 U P B2 o s D 3
HAE T 10 HIA5(4.80 g/kg) BRRE(380.18 mg/kg) F1HG 251 (540.58 mg/kg) e Mt =, 4 Al ik &
v T R R A SR A IO 2R 3 I3 A RO 5 M v 5 {ELIE 5B DAL 77 6 3¢ (3.80 g/kg)
FMIELZ R, 5 1 AT 9 MIFRm et ttmmit. SRS, BT 4. BT 8 BB L& (A /K TN
B, H pH A EC GHELE, AR T KBERENEE .

Table 3. Nutrient properties of substrates with different formulations

3. NEEHERFS MR

B oH EC AHUR Ee TAER AR R

(mS/cm) (g/kg) (g/kg) (mg/kg) (mg/kg) (g/kg)
1 6.64 0.68 62.0 1.20 120.24 54.36 1.01
2 7.01 0.88 72.3 1.78 147.02 68.66 1.47
3 7.04 1.22 93.8 2.12 173.43 90.22 248
4 6.92 1.20 85.77 2.47 237.71 177.66 2.11
5 7.44 1.23 90.8 2.32 204.30 128.28 2.50
6 7.64 1.79 120.1 3.43 273.62 194.61 3.80
7 6.85 1.49 79.8 2.60 262.35 213.18 1.99
8 7.04 1.31 76.4 2.56 341.80 210.16 1.94
9 6.03 0.83 60.9 1.38 236.45 98.87 1.36
10 6.64 1.37 115.8 4.80 380.18 540.58 242

3.3. TRIEAERMERR

ANEE KRS B B AL R W 4 FroR. [FBRFIH NY/T 3838-2021 11kinik R e EE NS
M, R, BT 2 (80.23%) Bty 4 (81.37%). EC /7 8 (83.31%)FMC /7 10 (80.24%) ik F>75%[1)
ITRRELR, HAPELTT 8 B BT 1(62.89%) BLJT 6 (61.89%)FIFL T 9 (63.63%)H i R Wik, IAARIML
B RER, MR L, BT 8 (1595 ecm), BLJ7 9 R2Z(15.14 cm), —FHIJATF 13~20 cm
PRETEFE A s FOTT 3 Mk 11.57 em, ARTATAR TRR. A By 298 4>2.0 mm, HA#c)7 8 (2.33
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mm). FE77 9 (2.29 mm)FIECTT 10 (2.27 mm)R I, BLT7 2 H4H(2.04 mm). Hu EESHPRTE, BT 9
B(3.62 ), AL 8 IR2(3.48 g), FJT 7 (2.87 MIELTT 6 (2.46 g)th3>2.0 g, AL LATARER, UEH
it 77 2 (1.96 g)W& AT hr vk BRI1E

Table 4. Seedling quality of substrates with different formulations
F4. TEMAFERMERE

|Livag HER/% B R /em ZHEE/mm H I ER T E/g
1 62.89 13.80 2.07 2.02
2 80.23 12.26 2.04 1.96
3 71.89 11.57 2.22 2.30
4 81.37 11.84 2.14 2.18
5 68.37 11.64 2.08 2.20
6 61.89 12.59 2.10 2.46
7 65.29 14.23 2.25 2.87
8 83.31 15.95 2.33 3.48
9 63.63 15.14 2.29 3.62
10 80.24 14.28 2.27 2.16
NY/T 3838-2021 >75 13~20 >2.0 >2.0

4. B 5Tie
4.1. TRIESERMEMRERERN TR

LR T APELT 2 B I BRI AT IR 2 ANl 45 SRR W], ISR AT RO 5 i B Ak T, 2 fLER
FE. HELEFRYEHIEFEARSEIR . BT H F B 2 LR SR, 15 mAEFT & E AL % 5T
AR . (I AL IR, FLBRACT I S SRR ARG AT SRR A R
BETFE, FASR T IROKHIA, IXABARCTT 6 3 ALRRSE ey, (H v /KT A0 G 2 A i 3 R R [12] . 6
3 AT LR LR AR, 25T A U SS HSZ R, AE RS AE P Se By, B AR A AT . BERE S
YIRS INEL B, e R UK IC LG &R o A IS A AL B I A /N T 0.60 grem®, FFEHUIAH
Pt R o f) 7% L A2 B2 R [ 6]

4.2. FRIEAERUFFMEREREN BRI

£ 5 pH EC AN LA R 3553 S A MR, 2 HUARHAL Fe 5 RERHZ K R E [E S . 32
FEAF AN LL) T R T R A WL & & Be 5 10 F5FF & L IEAN R, (HEDR N INEIE 20%, [FRIFELERE T
BEANTUKT . FRARBER ST AEBRBM, ERETT 10 A0S 2R e, BRI EAE
BEINAE P2 RS, 38 T RE TR RO AR FH TR e, SRR AR = I R v, R 24 ) B 5 ol AL 1) 23 o 4%
N> BUEEFE S & R @[ 13]. EC ] DAFRAEFE 5T £6 55 e KU, A8 K0 Ab B BC Ab T2 & X (Al
FEFF - mALEHA A A EC TG S IE, SEBRAE =55 M RIERSFF 78 20 S 24, B 1k 3k 43 i e ) F -1
W R 58 R AR K[ 14].

43. RERREESWHN
MR R, ZEEETEANH B AR T SR VPO B R 0 R AR, W LR S IR A e
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W

PP BRI B RRBCR[15]. ZrE VUIHEARRE , BT 8 LR RIRIL, AEIaR A2 NY/T 3838-2021
APV bRE . AT A AT S H 45%, RECHER. WA, b BERE, PR TRES. RKSE R
BE7Ts 1 /L BANEHITR R4S 5 KRE v 57 0 F SRARULHES, A A TR s 1 H e

B75 9 b b3l kT EOy A AR B R i, (H P RORIE BT ML ARAE, BEWIRSAT o P v (55%) 2 A
TEAR A AN S o FEAT BB IL v 2 PRI B A B 5 RE 0, AR TR IR RIVE 5 4 T4 B AR
RBESIBR, WX LAE U B RO A AR A R A P R . BRI, REATAE /KA B BRI 5T B B 41
S AR S FRIX ], 75 B ICYe o FORSERL AL oy, LI BT ALBR S5 4 5 1A R AR TRV P

4.4. BeF5 6 S 9 WERUHN S

Bes 6 Sy 9 (L EAL M SR R R ERDL L 2O BN R ERHE, FEE—E0 . W
PR KE , BT 6 (FEAT 65% BERE 5% 1847 10%- Y1 20% ZANE 0.5 g/L).s LB 55 71(62.04%)
HAALIREIE 29.60%, 2 FHIRAK(0.35 grem ™), KU = AEATAC EUIR T 5o AR A BAA IO FLBR 4544 SRTAT
HZAUN 61.89%, NATTACEERAG, i L EKRTHEL 246 g, Bk 12.59 cm 7R TR K/KF. A
K TRTT 9 (FEFF 55% BEEE 5% B 10%. 1A 10%. Bt 35%. EAHE 1 gL)BfLIEE 61.41%5
fic 77 6 5L, (HIEAFLEREL 20.58%, FEEIE 0.53 gem AL B, HHEF 63.63% R KA
bR, {H—H H R R I ——Fk i 15,14 om (&RE6 58 ) 25858 229 mm (BF ). Mo E#fE
PR 3.62 g (BB m), RIH “HEAZHEEEEKBG” KRR

R IR P 22 S R B R ] DA LAN T THISR A0 AT o 8 4, DB 4 5 Fh 135 PR 2 At B iR 1R 2082 : TR T7 6 AR
e 38 S L P (29.60%) e R 35 5T P 2 0 B oK, b5 R B RORE 2 ) ) A B Ak T AR /DS, IR
K IR AR TP B BT 5 AR I A 2, B0 A RE 2 s[RI IR A 25 BE.(0.35 grom ) {25 i 45
PRt FRABL, BB R E RE 1085, SR BT EAUR IR BT 9 mARESALIR R, 12 35%
(e L BC FE R AL T 2 08 I R 0 S FE AR TR IR SR, AR T S IR R B SRR, ik, #h
Sy 5 75 v R PR A B . BeTT 6 1) EC HS1A 1.79 mS/em, N4, H pH {H 7.64 71
Bt . = EC flbfim pH AT Re 5| K 2 E AN : — T, BPEFA et ek, . BSiE
TOE T AV T S B R h e, PR E R A T R, 59— 5T, /& EC B 2L
WS IES AR, IR RBOKFH 38K, JUIAE B4 & A 6e J1 M AR A, Eha i iaxt
A R AR K A4 R R B2 . iR 7 9 ) EC 1Y 0.83 mS/em. pH 6.03 fmRE, 740k TR A
ATRIFIRAS, XAl RE R Rl 5 T EA R AR R T 6 ME BN E; HE, A9 &H 10%
BORA 35%I 1, MIBTHCT 6 (TBH R JetAL 20%), FTRESIN T N5 I LI mtvs . sk
A3 b A AV B L AREREE  REAE KA AR PR B PGPR 55) nl il 7 Wb A LR . ki
AR (0 TAA AR 220 (RS IR R B IR, WITESE AR IR /(BT 9 A% 1.38
glkg R 1.36 g/kg BINBARK MR B Z (5645 T, ARIRAERF TR B B AR A R AR T« BEAh,
LR E SR E R AT MG R AL . BAMESE R WY NS R TS L E
Thag, FIREHBAHEIE TR T 9 524 BB ARG AS 2 5 SR K 37 70 BRI R

ZEA LU BT, ARSCHR M N ARG SRS R AL B R T RS AT L R L PR (R RS E 5 )
PREER - BB - TR IRRIE . = 2R SL R B A Ok S FURA K . SRS AT LL (R Ty 6) BT
T EERALSRERA LR & &, (H BB B SR 5S T R RS R, &N EC & pH 5l K4y
B AR TR A RS, B “mFRa - IR - AR RCES R iR SR LU & R
AN v LA e (AN T 77 9y AR AN I B S L B IS NN R IR SN MR R, TR
YNBSS LN SRS T B R R R . SR SRR T AT i 5 R A e v I AT
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ANFAEF HIFR 7 s M LA BRAL SR FR ) 22 e et 0 p, BeiE BRI A B, N DAL SAE AT 2 B
IR BT RIS % .

4.5. &g

(1) DUB AR oy R ER R A 2R 10 HE K, YRR . =T B TKTE &
T B XA, SRS AT DA A o i B AR R T /K Ra b LA B AR o 1) 4%

() ZEEIEFHAM R SR R, BT 8 (FEAT 45% BERE 5% FR 10%- 47 10%- Y8+ 30%,
HEM 1 gLy AR R RRIC L, HHR, fhm. 2% B E kT EA R T NY/T 3838-2021
IrlbAriE, &EE T /KRENUEE L.

(3) AHIFFLAUE S S FEFT R AR T A7 M o ARIGAOTT = N BRI, S5 847 75 71 K H AL
FIIUE, SEEMBAEA L., A T2 U KEE IR, B A S e %,

EHEWHE

FAPHERHERRIR R IUH IR TH “HEBF D A I H (2023N00002) [ 5K E R I H - PR
(2023YFD1701404-4)% Bl

SE ik
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