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Zehni (Lycopersicon esculentum Mill. ) J& H AiAk H5
)T MR RORIGRAEY), PR A ROR Y
FiE I P E R — Y T TR E AR
R ERRIE 2 —, BARIEER. EFHK.
PR AR B ( Cucumis sativus L.) 6+
A IR EEAEY N —Ph, BUNE & 2R A R
FVEFRIRGY, 2 TG g —Rhigi s o R
T RIS AR, AT DA 3 5 A
JREER BT, BRARA 7 A, AT A ik, SR
WK

EHT, RS T e s i Bt e & A
FHOHRE, EA B IIR SRR B 5K 7 e v A R
FAWFFERD o AR 2k X 2 i A B R4y B AR T A
) R IR SR, LU [ 32 ) 2B T 4
OO S FOBALRR P R0 . SNSRI
DAS 18 1385 - 7 it A1 B TUR P A A IR AR TR
B, R IIR BB HE— 2 TT R A IR A AR

1 #REFE

1.1 5k k
i I T 2020-08-25 & 2020-11-30 7£ {5 FH 4

AR B A T el e R K R T = AT s Bt
ST L/ B e v SN ) (1Y LS B =
2017, Wy TR B 2Rl A BR 2 R R B
HOMRE : 8 BERA =1:1:1 (R, 28
DA S o 4 15 BH L KA I M A PR
Aw], HBEPERINER 1 s,

x 1 ERKRBIEEROELER

H BERIR e Lo

Rl (g-em™) 0.19 0.24
FERALER (%) 4531 34.01
HWAALB (%) 21.26 23.06
SALER (%) 66.57 57.07
pH 7.83 6.50
% (mS - em™) 1.75 1.85

1.2 Ak H

PRI S 28K ERE I 1 2 3 (IR ) B EL )
Rl 48 h, (ARG, U8, SEIREEH 100%1)
FREIR R, AR L3R 2.

R2 100% REEBHERRRBSTEARIEIR

B LT 4N 4P 4K 4> Fe 4> Mn 4 Cu 4> 7n
o (g-kgh) (g-kgh) (g-kg) (g kg") (mg-g") (mg-g") (mg-g") (mg-g")
2R 221 10.35 4.83 19.23 25.46 417 319 428

PEURE N 100% WM IR PRI TI RS, 43
WS B MR BE N 25% . 50% . T5% W ZHE K IR HE T,
PAZEIB K AE A IR CK, i 5 ANAb B, 45 b B LY
B2 3,

R3 FEBHIGRIRRARE (%)

Ak IR
CK 0
Tl 25
T2 50
T3 75
T4 100

VEWUBUR A . AR A IR, F8h
Je B 78 3 MoK H ST — BN R a7 T e
A AE 30°C T IRAR T E T 2R AR B, Y 80% 1)
FhFEE ARG, B TE R G, BlAAaR
H 50 Lo, BEASCEE L RA T, B A

M, BEAEEERE SO BR, A 3K, TH 1 R HEMN
JEJE, b3 AR 1 WORHER, M4l = —
O, SE S A4 T A K AR b
1.3 5k
1.3.1  FEFTE o

KB oE DT R Oy I E A B ALBREE
WAFLBREE . FEKALBRE, A A oK,
FH pH THIZE pH {E.
1.3.2  FEFREYTEL

% B I BE 0T BORE I A P R, R ATt
HOT v R AR Bk Y A 107, 107,
107 F B8 5 ) AR, DR TR B 1 R % o R
I BB M EE M 107, 107, 107 F R R
PR, Bl Tl R 1 5537360 PDA 5%
FEHATR AR
133 KGR

MY B, RS EEREPLR B 10 BE
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BNMF g n, HERMEMS . DR F
[N S8 S R U g R X - 9 4 R R iR TN B
5, HHEKE SRR, AR~ RO 258,
MR FRabf e, FIHET AN e T8,
134 MLERGE

KR - 2B e s ) s i E
H, WAL PE 0.2 ¢ B EELI T R, BYRR IS A
20 mL IR AHRBOR R, HUE TRE AT, HEM
RSt R, DURIR SRR o R L
i, EHFEPK 663, 646, 470 nm FATH
135 HESH

PEMONAE K S BER 3 g gRmt, TIEX 9: 00
Z 11: 00 [A] 5% H A 45 X065 &40 (Li-6400,
) HTIE,
1.3.6  T/KAE W i B OGRS

AT SOE TREORE R UE R Y S R AR 0
a0V BN s HEREAEE (SS) TR MR R RSB
W24 NG (SPS) IS MRk ak 4% 2 iy el
S TRYEFEILHEE (AL THPEZ X £ K 2 o7
PAE
1.4 Akt

PRGBGSR Excel 2010 ZEH/M1, SPSS
200 TR R T 225007, WA HTR A LSD .

2 HBRE5HH

2.1 FEJRELPER

ZEE ] S BB, FRER 4 a1, &
T4 &AL B 2 T TE 019 ~ 021 g+ em” Z ],
TCIA 2% S BORANTE T2 M A R A ER K, N

026g - cm”, TI HRPIERATER/N, N014g: om;
TR T2 AL PRSI R K LB B f R, HXS iR
BEINT 13.1%; T3 b RE 38 S ALBR RS LR B R,
3R 24.24% 1 66.31%, FXFRELL CK 43334 T
23.3% F19.0%; BIRLIH T3 40 B Y 3 R K FL B
£ BALBRERK, 700 11.32% ., 55.26%; T1 44
HIHFKFLEBREE Fe /N, T4 il BALBREE e/ s . 38 fL
BRI R CK Al AL fe/ )y i 5 3R &l i
pH. H R AIEA 2, BI T4 b BF
Wi ENW pH B R, 43510 713, 720, #F
AL HERGE T3 A SRR K, 4300 175,
1.96 mS « em™, HILAT UL, MG — & B A 220K IR
WG, FEBWEAFLBRE . REK LA it
1R, SR PR A B e
22 B A

FHER 5 AT, it A R4 i A o T i )
B AR LSRR — 3, CK A 20 T 20
%, Ay HEHABAL PR 2 ~ 345 Bl R R R
TR R A R, B D B B TR AR s T4 AR PRI
TAE YO iRk, TSI T4 AL PR 20 TR A |
FLACR . R S CK M b 22 SR %, 4
W CK AR T 65% . 71%. 66%; 5 JN4T T4 ik
A SRR, HS5CKAEAREER, I
CK FEAIK T 68%. £5 1, ARt 7245 IR B nT L%
RS T P A0 B S B B, TR DA AN R R 1 TR
ZEIR, AR (A 98 D T RE R e B ORI
JIT AL 11 55 B PR B A Y, 7 22 A TR L
WHE

®4 REEEFIEUMR

p— b A FERALBUE WAL AFLBUE oH HL
(g+em™) (%) (%) (%) (mS - em™)

Feii CK 0.19a 41.17b 19.65h 60.82h 6.82a 1.45b
T1 0.20a 36.06¢ 21.57ab 57.63¢ 6.95a 1.56a

T2 0.19a 46.57a 19.71b 66.28a 6.93a 1.69a

T3 0.21a 42.07b 24.24a 66.31a 7.04a 1.75a

T4 0.20a 37.65¢ 23.34a 60.99h 7.13a 1.67a

HR CK 0.15b 50.73ah 10.84b 61.58ab 6.68a 1.06b
T1 0.14b 46.79h 15.36a 62.14ab 6.92a 1.13b
T2 0.26a 49.68ab 12.24h 61.93ah 7.11a 1.79ab

T3 0.21ab 55.26a 11.32b 66.62a 7.13a 1.96a

T4 0.19ab 41.48b 16.53a 58.01b 7.20a 1.39b

T =S PRR NG FRER R ASAC IR P25 (P<0.05), R,
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x5 ERBHEVEE (10'CFU + g")
il il EEp e ELTA A T TR AR A=

i CK 20.83a 3.22a 1.96a 26.01a
T1 10.76b 1.83b 1.57ab 14.16b
T2 8.92h 1.35h 0.83h 10.47be
T3 8.37h 1.27h 0.74h 11.01be
T4 7.23¢ 0.94c¢ 0.67b 8.84¢

E7)IN CK 24.71a 3.94a 2.03a 30.68a
T1 13.65h 1.86b 1.84ab 17.35h
T2 9.42he 1.69b 1.27b 12.38be
T3 8.93¢ 1.47b 0.94h 11.34be
T4 8.02¢ 1.02¢ 0.76b 9.8¢

2.3 IR Z5HE IR B O 7 n R o R4l A
K A5

M2 6 FTLAE H, NIRIE B 2R =2 o %
HFNE RS i A K s B — g 25 57 T3 Abg
TGO . 2R, A CK 33l T
26.9%. 27.8%; B BRI EEMRARE Em, ¥
JRGITH 2R 2 e R I s N B, R it 2B K
PR Al bk = S B = T CK 4, T3 Ab
T R AN Rk . 2SRk B R4 T
S IEAR —5, BT RS T3 kb
KR, HEBEST CK; T2 23 A i HL T &5
THREK, KA T 1A% T3 B FEMNL)
B FETEREKR, 5CKABEMELER, XEH

AN )R 88 258 DI B T T AR 2 3 TN &0 40 o [
EFR, L 75% W i, T3 AR mA
MRS iR, M TRHRA CK 25 T 62.5%, 1B5
HoAb AR 25 SEARE 5, T3 A0 K4 M e
B, HIXFT CK 25 1 88.9%; HIAKE, MitE
BEDIZ B B (R, HE e AR S B i
o, (ERAEW T N 100% I, BT Fil
LT HPH BT SR 7E 003 ~ 0.05 Z[a), T1 F1 T3 Ab
FRAPH BRI, AT CK B3N T 66.7%. T3
AbPR B RA ECHE R RO R, S 0.21, T1AFER
Z, A0.18, CK PPHEaEuR/, R 0.14, XEH
Rt — o 4 J3E 11 25 IR A VR P AR 1 3 i A T
YRR, IFLL 75% BIRURBLT

RO AREIREEHIKGZRBEMENLEERKB M0

P e 7= ey il Hb [ SCII i " r—
( cm) (mm ) ( g ) ( g )
i CK 9.79h 2.30b 0.18b 0.01h 0.08a 0.03¢
Tl 10.99h 2.83ab 0.25ab 0.02a 0.12a 0.05a
T2 9.92h 2.35ab 0.26ab 0.02a 0.11a 0.04h
T3 12.42a 2.94a 0.28a 0.03a 0.13a 0.05a
T4 9.99h 2.57ab 0.21ab 0.01ab 0.10a 0.03¢
#R CK 7.18a 4.25a 0.25h 0.03a 0.09a 0.14b
Tl 8.54a 4.67a 0.27ab 0.03a 0.11a 0.18a
T2 8.32a 473a 0.33a 0.06a 0.15a 0.17ab
T3 9.23a 4.82a 0.37a 0.05a 0.17a 0.21a
T4 7.38a 43la 0.26ab 0.03a 0.10a 0.16ab
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2.4 AR B BRI IR B TRONT 25 it R E TN &y 1 P
RHASEHE N RS
MBI, Bl A 2200 KR e vk B Y 42
&, EA ARG EEA KGR/ BES, XF
FATGE N, FEMRMGEER KRR Z G, &4
PRI Fr 2R R S A A R T3 AEERAY 4R a
. e E b Fha, MRS s R, 0l CK
P T 15.6%. 29.7% . 18.6%., T4 4b iy 25 5 %
NE G, H5HALARE R 2Z S AR, K
BB PR RS, MR aFmE. i

20
W Fii O #R
ab
15 F ab ab
I =
<F]:[ = a
< Tao a
¥
S8
= E
M
T3 T4
20 a
ab ab ab
b
15 + a
- ab)| a
= b b
s =
He b 10 |
fe
5 |
0 L)
CK TI T2 T3 T4
Abr

SEFE Db O R, MR B ETE T3 APk ] oK,
B J5 U /N XN S, T3 Ab R 4R
afrm, MEEE b &, MR L ERK, 20k
#1573, 452, 1885mg - g ', W CKIEFE T
40% ., 54%. 33%, CK LHANT4EE a G, MR
b o, R RER/N; T4 HNEHE NESE
B, CKARET 8%, A VAR — & i1y 72
B IR VIR T A o 5 0 AN TRl B I e R S i
B e, et B LS ER, IRLL 75% 1Y
SR

6.0

b
h

ab

(mg - g'FW)
w
=)

HEE D S8

—_
W

T3 T4

(mg+ g'FW)

Kb pROR

CK TI T2 T3 T4
vzt

B 1 AEREERKZREIEMMENYETRRNEAL NESENTM
U ARRNG FREAORA AT BEEER (P<0.05 ).

2.5 N[V FE 2B I 15 i YR 7 it RN B I O
G S

R 7 AT A1, i 4 i T3 Ab B G A R
(Pn) ., SALTEE (Gs) ., Z&BEE (Tr) R, 9k
CK #2755 T 388%. 16.1%. 353%, CK Y Pn. Gs /My
MR 1723 pmol s m™” - s, 031 mol * m” + ™, T34k 3
(I 18] CO, e (Gi) e/, R 208.62 wmol « mol ™,
T4 A HE Y Cide K, 22437 pmol * mol™, FHEE T
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T3 AL S T 1.3%; BERL 1 A5 Ab 35 22 Ak 3
S FEAREF—2, T3 Pn. Gs. Trix Kk,
S CK 2 7 T 28.9% . 34.3%. 21.2%. T1 Ab B
B Ci fie /N, T2 4B BRI Cide K, AH EL CK., T1 &b 2
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®7 AEREEEKRRRERNERM FXESHERM0

p— e HFOG A ER AL Jiule] co, ¥k s
(pmol *m™+s™) (mol *m™-s™") ( pmol * mol™) (mmol * m™ +s™)

FitSil CK 17.23h 0.31a 221.49a 5.52b
T1 20.69ab 0.34a 213.76a 6.27ab
T2 22.37a 0.35a 220.96a 7.01a
T3 23.92a 0.36a 208.62a 7.47a
T4 19.74ab 0.32a 224.37a 6.01ab

HR CK 18.92a 0.35h 229.76b 6.57a
T1 22.57a 0.42a 227.58h 7.42a
T2 23.84a 0.39ah 248.39a 7.63a
T3 24.39a 0.47a 232.61ab 7.96a
T4 20.71a 0.38ab 243.74a 7.23a

2.6 ASIR)H 5 ICIR B Y00 7 m R I 4l i
AR A PR 5 B O BG4 5 i)

H13¢ 8 I, CK 5 T1 AbFRFR M4l i A-fie ok
AW OGRS TETC B 5, ERAE T
FVER O R A G . PR R A TG
Z5 . XMTHEMLE T, T3 LB AT S b
i, RERE S RARENE G A . REREREIR & R
Pefe K, 3 l# CK W3 82 5 T 38.9%. 59.8% F
52.2%. 66.9%; TEMRGAMRKIZIERZ G, TEMS
TR R R, T2 AbBEAYTE N & R B T3 Ab B

MR YL AT IS Ve, B CK 05 T 46.1%. Xf
Tl A B T, T3 AR 30 A I e o
e, SXFRAI LN T 39.9%. FERES B R S
Sl RIS, A A HERE S B B A S T CK,
T2, T3. T4 b B R 5ERE -5 B0 M 355 T X0 |
I3 XS BREA N T 36.2% . 49.8% . 40.0%; TEK T
o AR P A AL TG Pk 22 R AH DG, T3 A B %) 757
Hi/N . BRMERALEE IS MR O, LRI L, — Bk
JEE 110 25 IR B T AR 3 A R NIy v
KA PRI, MR P i) I 5 AR BRE 5

* 8 ARIREZWKZRENEMMENLD S Mok & RS RSB EEN I

A b F A SR HERE S TERY TG AN R G TR MR IR RETE
B3 (mg-g") (mg-g") (mg-g") (nmol * mg”' DW) (nmol * mg”' DW ) (nmol * mg' DW )
i CK 39.05¢ 29.14¢ 88.67a 25.41b 24.59¢ 60.57¢

Tl 38.67¢ 29.67¢ 86.24a 23.23b 26.17¢ 57.11c

T2 44.57h 36.79h 71.34h 30.26a 31.09h 78.67h

T3 54.23a 46.58a 62.67¢ 38.67a 41.03a 88.49a

T4 48.64h 33.57b 67.21b 35.26a 28.21b 73.41b
EYN CK 41.85b 26.54¢ 85.54a 26.86¢ 22.41c 55.81c

Tl 39.67¢ 37.63b 81.57a 24.27¢ 32.74bh 61.63¢

T2 51.02ab 39.42h 72.46b 36.57b 37.59h 76.76h

T3 58.54a 47.23a 69.68b 40.24a 43.22a 81.38a

T4 53.41ab 44.65a 70.23b 37.62b 39.73h 78.97h
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3 itiesER

TC ARG I L AR B A R, mT LA
fp e ge 38 L i — R PR Y RALAT LAZE
fift LR TT, PEEAEDIR R, T LLSGEEY
Ji L ARG S [ R 14 22 K IR BN 7 bl
T RS A K R R, X 53 2 e &
KFEFFRIRGAE 2 b A 0 K 1) v I BE VR 0 5
M) ¢ JICRR - (14 8 & B &1 7 o o (R ATE 9 v T At 1 45
w3,

3.1 N[ B 2B I 15 R VRO i I A 1 J RN
T A WA 1 5 T

BE T A L oot R s A 2 X et 4 i A
K= A, SI o 00 SR A R R TR i R
7£0.75 ~ 2.00 mS « em™ Z[0], AR A% Ak A
SRIEMIEEIN ., KA pH B1E 6.5 ~ 7.2 Z 4],
R4 T M RIS B A B TRV T )T
FAN UL, TIAFRR S, WA FLBREE . &
FLEREAE 5 A HE R R, ST EURGE RS, T3
Ab PRI A FLBREE | FRKFLBR R e . FEAR it 7
MR Z I, 50 P 20 A5 e B B TR A i
Wb, IR PR VR 2 R
3.2 NIV BE B IR VRO 2 AN B R4 i AR
KBy R

AN 2 R IR B RO Al B A A K AR Ay
KM, AR AIZEH T DU e A R A K3, 4%
AER P RR R . ZERLIHE T CK, Horp T3 Ab BRI B
L SRR EREEEKEREZ G, &4
PRAH T EA T B AL, T3 4B T 5 F B
JRE L AT E R, HEES T CK, dmIJRIT
4 VR, A FEAOARE AT R TG SR AR R
RE, WL, ERIUERL, e E Y,
T3 A PRAHOE R . S Y BRI, &
T 4 P OH: B 46 BUE 0,030 ~ 0.065 22 1] g A5 4 1
AT 5 A B SR A S A AR . T3 ALY
TG A E NG O A s Aok, A T3 b3
(LI T A K AR
3.3 ASTRHR BE 5 IR B O i A EE TR 4h 7 h
2R RIZSHA S N 2R A 1R

AR AR Y A B 0 42 A ) A 3
filh, 7 E A U s T AR B X T A L R
FPET A= IR AW MR, 2 IR AE R AR T DA
PR R R R S, AR, A E R AR
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R AN CK B AR AR B b3 . XT3 ih %)
WKL, T3 ALHAI R4 E a, HEEE b Mt
ROmER, T4 MK bR R, Xt
TN KDL, T3 4K a 8. Mgt
Ebh ik, Al BAEE T 40%, 54%.
RUIHLIE 75% MR IR LW, AP a R & i
., JCAVERBE IR, AT R
Z, AFTEMMERDENERESR

3.4 R[]V BE 2R K 15 B VRO 7 it RN B I
BB

e R A A i R &,
SEROEAER T A R A AL R g R
SALHZE, it Gs Ml Ci BT [ o] LUK -
AR R P TR R Gs TR
A R R A A 2 R A R T AR AR AR
FLIRZ A ™, FEAIRIG T, M IR T R
BT R Py AN T4 LR Ci
K, H 22437 pmol » mol”", AT T3 PR T
1.3%. T3P Gs 88 CK 127 T 16.1%, #IR4NH
T2 REFRRY Cide R, %8 CK 325 T 8%

3.5 UNIw] v B 2R I 15 B VRO 7 it RN B K4 i i
B KA A AR G B SRR T 1) 5 )

FPFAEdg 2t R, RBAE Az 3= 1 Tyt b
ST, W ERE AL T 4l AR i i 4 K
WorheE L AR IR ROK AL A I KA,
SR PR KA A 0 ORI B T S,
AGXGerh, A b B AL P SO A RS R A
&, T3 B PR o i iR X R,
—7E R ) IR BT LR A AR R B R
HERE M REE, ARSI AR TS PR
YEFH . T3 AbBRAI P B REAR A BORE TG . MR R &
RS M f e LS LT LA AL B YE A B AR
PEEEAVRRS 2 B UG, T3 A TE R 1% f
AN, FRYEREACRRG MR R . &8 B, T3 A EE YRk
IKAY B ) SR il T P o 3 e A R B NI I
WEAERRIEMI R, A AITFL AR

ZE L RTIR, ASIRIHR B 1 B DK IR B0 T A
BN RS AN R], Y 2 IR B vk JiE
N 75% Wt A BT o A e R4 i A K, wTLUAT
B B A A T, DN S e P 25 o

S 3L -
(1] Tt BRI L (1], RZRHE, 2017
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Effect of rice chaff ash extract on tomato and cucumber seedling growth

LI Meng', CAI Dong-sheng ', WU Peng-jia’, CHEN Min', DU Jing” (1. College of Horticulture, Xinyang Agriculture
and Forestry University, Key Laboratory of Horticultural Plants Genetic Improvement, Xinyang Dabie mountain, Xinyang
Henan 464000; 2. School of Agricultural Sciences, Zhengzhou University, Zhengzhou Henan 450001; 3. Hebei North
University, Zhangjiakou Hebei 075000 )

Abstract: The tomato variety “Yuyi Jinfen No.2” and cucumber variety “Yuyi201” were used as the test materials. Peat:
vermiculite : perlite = 1 : 1 : 1 ( volume ratio ) was used as cultivation medium and plug seedling was carried out. The effects
of different concentrations (0, 25%, 50%, 75%, 100% ) of rice chaff ash extracts on the physicochemical properties
of substrate and the growth of tomato and cucumber seedlings were studied. The results showed that: compared with the
control, the water-holding porosity and aeration porosity of seedling substrate were significantly increased by applying 75%
rice chaff ash extract, and the physicochemical properties of substrate were improved. With the increase of the concentration
of rice chaff ash extract, the amount of microorganisms in the two substrates was basically the same, and the amount of
bacteria and fungi showed a downward trend. Compared with the control, the plant height, stalk width, root shoot ratio
and strong seedling index of tomato and cucumber seedlings were significantly increased, and the chlorophyll content,
net photosynthetic rate, stomatal conductance and transpiration rate of seedlings were also significantly increased by root
application of rice chaff ash extract, and 75% rice chaff ash extract was the best. In addition, root application of 75%
rice chaff ash extract could increase the contents of total soluble sugar content, sucrose content and the activities of
key enzymes in leaves. It can be seen that rice chaff ash extract can effectively improve the physiochemical properties of
substrate, promote the growth and photosynthesis of plants, and improve the carbohydrate metabolism of seedlings. The best
concentration of rice chalff ash extract is 75%.

Key words: rice chaff ash extract; tomato seedlings; cucumber seedlings; growth
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