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Table 1 Effects of rice straw returning years on seedling quality of wheat at 3-leaf stage

it H e 55 2 nlnt AR THE
Ak Leaf age Seedling height/cm Second leaf area/cm? Dry matter/ ( mg/#k)
Treatments
2017-2018 2018-2019 2017-2018 2018-2019 2017-2018 2018-2019 2017-2018 2018-2019
CK 2. 5ed 2. 5cde 17. 6d 16. 6¢ 4. 5bed 4. 9abc 41. 4cde 43. 4abe
S1 2.4d 2.4f 16. 9e 15. 1d 4. 2e 4.4d 38.9e 42. 6bc
S2 2.4d 2. 4ef 17. 7ced 15.1d 4.3de 4. 6¢d 39. 1de 42.5¢
S3 2.4d 2. 4def 17. 8bed 16.7¢ 4. 2e 4. 8bed 40. 2de 42. Tbe
S4 2. 5he 2. 5hed 18. 3ab 16. 9be 5. 1a 4. 9abe 48. 6a 43. Tabc
S5 2. 5a 2. Sabe 17. 9bed 16. 8be 4. 5be 5. lab 44. Obe 44.3a
S6 2. 5ab 2. 5ab 17.7cd 17. 7ab 4. 4cde 4. 9abed 42. 5bed 43.9ab
S7 2. 5ab 2.5a 18. 2abe 17. 3abe 4. 6b 5. lab 44. 5be 44. 4a
S8 - 2. 5ab - 17. 8a - 5.3a - 44. 6a
S9 2. 5be - 18. 8a - 4.6b - 45. 7ab -
S10 - 2.5a - 17. 8a - 5.3ab - 44.7a

T [RISAN R/ NG R FR7R AR BRI 22 53 ik 3 (P<0. 05) . Fdl,

Note ; Different lowercase letters in the same column indicate significant difference among treatments at 0. 05 level. The same as following.
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Table 2 Effect of rice straw returning years and nitrogen application on seedling quality of wheat at 6-leaf stage

P TR BRI i TR
Nitrogen fertilizer  SOF LAI Number of tillers per plant Seedling height/cm Dry matter/ ( mg/#k)
Treatments
management 2017-2018  2018-2019  2017-2018  2018-2019 2017-2018 2018-2019  2017-2018  2018-2019

N1 CK 1.4 1.0 3.1 2.0 20.5 21.5 375.5 246. 8
st 1.2 0.9 2.7 1.8 19.4 20.3 343.0 230.8
2 1.3 0.9 2.8 1.8 19.6 20.8 347.8 239.0
s3 1.4 1.0 2.8 L9 19.6 20.9 362.5 246.3
s4 1.4 1.1 2.9 2.0 20. 1 21.2 361.9 245.4
S5 1.5 1.0 2.9 2.0 19.8 21.5 368.9 248. 3
S6 1.5 1.1 3.0 2.0 20. 4 21.9 3711 254.5
87 L5 1.1 2.9 2.0 20.6 2.1 379.9 256.2
S8 - 1.1 - 2.1 - 2.2 - 257.9

9 1.6 - 3.1 - 20.7 - 398.6 -
S10 - L1 - 2.2 - 22.0 - 258.5
N2 CK 1.4 1.1 3.2 2.1 20.7 2.2 386.5 256.0
sl 1.3 0.9 2.8 1.9 18.7 20.8 351.8 237.0
s2 1.3 1.0 2.8 L9 19.1 21. 1 3511 241.8
s3 1.4 1.0 2.9 L9 20. 4 21.6 364.3 247.8
s4 1.4 1.1 3.0 2.1 19.9 2.2 373.9 257.5
S5 L5 1.1 2.9 2.1 21.0 21.9 371.0 254.3
s6 L5 1.1 3.0 2.1 20.6 2.4 388.6 263.0
s7 1.6 1.1 3.1 2.1 21.0 2.7 386. 1 264.0
s8 - 1.2 - 2.2 - 2.1 - 260. 8

$9 1.6 - 3.1 - 20.5 - 400.5 -
S10 - 1.2 - 2.2 - 22.3 - 263.3
N3 CK 1.4 1.1 3.1 2.0 20.6 21.6 390.7 247.8
st 1.3 0.9 2.8 1.8 19.2 20.7 350.3 235.5
2 1.3 1.0 2.9 1.9 19.5 20.2 344.4 230.8
s3 1.4 1.0 2.9 1.9 19.5 20.5 350. 1 236.2
s4 L5 1.1 2.9 2.0 20.0 21.7 357.1 252.7
S5 L5 1.1 2.9 2.0 20.5 21.9 392.3 253.5
S6 1.5 1.1 3.0 2.1 20.4 2.1 388.2 258.0
s7 1.6 .1 3.0 2.1 20.6 2.3 376.8 262.5
s8 - L1 - 2.1 - 2.0 - 259.8

S9 1.6 - 3.0 - 20.7 - 392.7 -
S10 - 1.1 - 2.2 - 2.6 - 263.5
F value WHATFR(S)  8.72* 3.40" 0.91 4.14* 1.85 6.10™ 1.96 5.74 "
AUZEZ(N)  0.80 0.13 1.77 0.05 1.06 0.15 1.31 0.03
SN 1.08 2.77% 1.60 0.61 4.36™ 1.85 7.197 0.55

TE AN 3 B R AR A B ) 22 57 {8 35 (P<0. 05) AR 3 (P<0.01) . R,

Note; * and ™ indicate significant difference among different treatments at 0. 05 and 0. 01 level, respectively. The same as following.
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Fig.2 Effect of rice straw returning years and nitrogen application on SPAD value of wheat seedling leaf
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Fig.3 Effect of rice straw returning years and nitrogen fertilizer application on root activity of wheat seedling
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Fig.4 Effect of rice straw returning years and nitrogen application on MDA content in wheat seedling leaf
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Fig.5 Effect of rice straw returning years and nitrogen application on soluble sugar content in wheat seedling leaf sheath
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Fig.6 Effect of rice straw returning years and nitrogen application on soluble sugar content in wheat seedling leaf

3 i

3.1 BHELCHSEEN N EHESYHEERKNZ I

A RFERE I XTI B s, A S A R Y
AR ARG b S REAIG /N R L TR T A BERY R
A 2D RERE IR T 1 a Ji 4% b B 1 SR 1 2 AR AR
RS ORISR, 5 CK A EL , REAS 8 H
PR/ INAE 3 (H X PP AR Ab 25 B 8 FH AT %5 Y 1
TG Bk 55, 1d PH i FH AR08 BB 7 — 8 B B 1 les

B DL, X n] BES AR ARG id 15 X 1 S RS2 i A ¢
/INFE VI RERS R IR A, AL AN DY,
KK AT S N FE 5 T IRES S AN B T
Wi ¥ /NAE HE R A3 T REAS Wl SR A A
TR /INAZ B A v B SR A DR RS A i X i
K HT BRI (EATE A BE 52 AT BRI AR IR, A RS
R T 2500 5 058 5 6 3R 0 428 2 SF 1 £ 5 20
FEG B FEA TR
BTSN, ERFEF A REATE o | S
S BUERAT 5 LR G AR 2), 1 B A



8 1] TR 3 FEL A 500 SN 25 0 /N2 W Ay P 0 26 2 A TR 4 5 ) 1811

2, PO B A S BRI R
KFEEFFAH 1 asgm T/hEZMRBARES, dHG
ANFEVE I S g, W AR R R A 220 G R T A
58 R ARG I T AL N I i ik v T AR, AN (]
i F 7 A B /N2 Vi A T 2 0 B4R 55 00 HER L 330
ANTRIRREE D A6 WA K R A i F 220/ )N
7 6 M4 T Y LAL, SRR 43 BERL 1 i FLERLBR T4
/N AR AZ BN, (H X RS ] S ) B A FH AR
IS A B 5~6 a Jo X RIS FI 52 FEAS T 5
U BH 4 ZE R R 40 TR/ INAZ &) e 1 ) AN R ) ] g 2
i Fif G Z TR R A S LRI IR R s,
LERR B O R BON B 59, R H i 3 L b
EREUNE 5 HIEMA Y F AN IE AR Tk
oo PRICAE AR 7 v g i B B e 8L LG 491, O IR R
HAREAS A T i 2 B T A SRR g RN A R A B SR ok
B, eI NED AR EE
3.2 BREICHEHMERSEN/NEHPEESY
A

SPAD {E 1] LA B #2  Wen2 3R 7 6 1) A8 bk 3,
2R 28 i FDWAR IR T /N2 A RCR DA SN T Rg it
TETERI RN AR P R ST R I 7R B O K — 3
BT, ERFEFFA M 1 a B H ) SPAD {8 &,
AR B 45 R R RE RS I B AR RO N A e A
SPAD AT 520, S1 ~ S3 /NAZ Wy F () SPAD {H Y
T CK,{HBE#H A HAFEESE I, SPAD {EA T =,

T R v BE AC A e P EL 9] R /N gl

SPAD fH , iX 517 AWF5E 45 AR TA] |, 7l 6e 5 % FH 13 50
R EAREL I AHE 2 B AN R A G,

TRERSE R R, 2R IR 1 a 485 T KA
WA AR 2R 43I HLIR B S R O e, A kK
FEMR ARG I3, SRIR ™ g R W RERS A H 1 a
BRI /N AR R TG T R BN AR R ER,
AR LE L] R 240 kg-hm A =, ACE &
Sk N2 B BEHE N INZZ W I AR ZR 0 ) LR 5 36 AR
B AR R 2 T E S, XhRe s KA
Tl 1A FH AT DA 5t ik o - S A 7 5 o, 4 8 - 1R 3R
AR AR SN AR R A AAT G, [RGB A 7 rh
N BRI RE RS A H

WA R, 5N I AL L, AR I8
H 1 a 88T /N4 B T & 2 T
AP R ARG R, 5 ORE AL BEAE H , R
TSR R HER 1 a ¥ 38380 1T/ B it H
) MDA & &, /b TRl b & i, AR ai RS
ZARRL RS S G T /N 6 mEAL T i MDA %

i BEAIR T /INAZ 6 S Ay A R 0 AT PR AR
S (SRR AN 52 e 23 Bt o 34 EE AR50 0% 15 T o559
I 4~5 a J5 X FORFISZ M LA T B . 30A < I RE A
WA R T RN G i MDA 5 i, 18052 AR
PSRRI BT A e R i

4 g

FERG IR I, /INAZ 2R3 CK 3B PR AR, /N2 %)y
Wi R R, B FERS 1 AR RO 0, SRR 5 14
WSS, FERGISH 4 a UL B, N2 BRI Z 4 AR
DITE— @ FERE IR 22 W AR R 6 s &2 it
() SPAD {H, B = 1 IS ANI B 0 nT i P R 2R i B
R Wit B MDA & &, F FI T8 . AR
A IR IRE A A FHC DLE B A BRI A (3%
JE P BEAR PR 2P REAE Ry 5 202 01) AT LAAE— 2R
B LIRS I O 22 B AR R B AR B BT S )
AR F GG R RS B A T Y R RGO, e
INEEREE T T B L EAn el — 2P R
PR FERG I 25 P T /N2 AR WA 1 o T i — 2

Sk

[ U] ik4EiR, RN, (T3, e, THRR, 220, AR R
[k SFEEeAER 2R REFF IR M5 IR 28 XV 4 e e R 3 o W s
FHEREm[T]. s EgLEE, 2016, 49(7) : 1254-1266

[ 2] BN, AR, BAMEE, 2208, ERIE. FEFFE H X2 /N4 ™
HEAELEE IR R [T]. YR SRS R,
2015, 21(4) ; 853-863

(3] MGk, WHE%, BEE, ¥or, Y%, AKE, HRIE.
T 5 B A 5 20 W 2 e e ik e+ AR BB s [T ], +
HE2Edk, 2018, 55(1) ; 247-257

(4] ZBHRER, SAZCHE, REME, HOkek, STA. FEFFE B R H A
IR EMAZEIR )], AR, 2018, 46(23) : 36-40

[5] MFER, ke, B, B, mar, sKigmk. 307 R
ARSI T]. B2, 2017(1) ; 1-7

[6] mms, ZERME, k7, P, =M, HakE, oyl FFdEH
SHHBEA /N TR A AR S s [ T]. LR, 2015, 46
(5): 1155-1160

(7] ZE0R%, B, sk, 260, BOME, Z2mMiE. W&
RS FFS AN AR S R [ 7], ROk, 2015,
23(4): 104-109, 116

[ 8] ZEmeds, 7, XI¥, WFM, M, sy, Tali, 25,
AR RIS FA8 FH RO O 2t R T A T - SO W B Al 0 355 ek
BRI J]. DA 244R, 2015, 26(6) : 1765-1771

[ 9] AKFBE, B/ANT, 85T, 508, sKEBCC, R, REHHE
J5 2 G FEFF I RS B A IR AR R R B [T ], K AR
R, 2012, 26(6) : 6-10



1812 Bk ¥R 34 %
[10]  JHWF, frSCHs, G, iR, 240ty IWIFSFFid X 5 JiAt:, 2000
K RS MoK Sy FH R[], R E IR SR A [21]  XUBE, W% Y 2SR AR [ M. Ut BRI AL,
2, 2013, 19(2) : 321-330 2007 86-88
[11] Witt C, Cassman K G, Olk D C, Biker U, Liboon S P, Samson M [22] JWisE7E, skfirity, JUZRAR, skA&HE, AR, 5, mIUE. S
I, Ottow J C G. Crop rotation and residue management effects on Tl i S5 385 B XS R A /N 22 P i 5 s B sg i [ ], R
carbon sequestration, nitrogen cycling and productivity of irrigated i, 2015, 29(11) : 2192-2197
rice systems[ J]. Plant and Soil, 2000, 225(2) ; 263-278 [23]  RER. REHRE X/ NP Ml SO A [ D], M.
[12] Feng W, Zhang L. Q, He L J, Pang L W, Guo S Z. A mode research MK, 2013
of straw recycling based on circular agriculture theory [ J ]. [24] ZFWATR, WGkAk, =&, R, H9. fEeid My X s M
Agricultural Science and Technology, 2011, 12(12) ; 1921-1924 KRR /N Wb S B A i @ R R [T ], PR AR 2
[13] Rodrigues A C, Felby C, Gama M. Cellulase stability, adsorption/ 2, 2014, 27(3) : 996-1002
desorption profiles and recycling during successive cycles of [25] HENmN, ZEIRME, £, NEF, Haf, 555 Rl
hydrolysis and fermentation of wheat straw [ J ]. Bioresource INFE KPS AR AR R R G SRS (1], T E LS
Technology, 2014, 156 163-169 Ak, 2018(1) : 159-163
[14] BRE2, B4, BLR, ER, W@k, 8307 B WER [26] BR/ANIC, 48R, ik, FEME, #Fos B FRFEFHE HX/N
X Ay s ik AR A3 P [ 0] AR B RS PR I3 24T, YA KRR A, 2012, 32(3) :993-998
2016, 33(1): 80-91 [27] SR, FERSIE FXT/NE RO A R RFTE [ D], Mo re st
[15] Ning T Y, Han B, Jiao N Y, Tian S Z, Li Z J. Effects of Ll K2, 2016
conservation tillage on soil porosity in maize-wheat cropping system [28] @, REM. N AR &8 E K5 SPAD AR %
[J]. Plant Soil and Environment, 2009, 55(8) : 327-333 1], el ®la ) 2010, 49(11) : 2701-2702, 2751
[16] Zhang P, Wei T, Jia Z K, Han Q F, Ren X L. Soil aggregate and [29] ABLe. BHE T SRR FE I8 B IE 22 68 FF 1R Jo 2 B 7™ 1 119 5% i
crop yield changes with different rates of straw incorporation in [D]. AHE . TR K2, 2011
semiarid areas of northwest China[ J]. Geoderma, 2014, 230-231; [30] #REfE, 2200, AT, BREAM, 257 22, FEFF IR H 5 i &0 K
41-49 FEMR AR 3 W S AR AR B 5T [ 1], Bl 2#4H, 2014,23
(177 AHS, BREL. F5FFIE B ECHE Ak 2% BUIE AT & /N 22 BURCR AN  1Y (2): 140-146
)] YR, 2008, 34(6) : 1014-1018 [31]  BABE FUILFIRE IR i SR AR 4 B XS /)22 KPR St Lt BT
[18] #ApDu%s, Bse4s, sRIEEL, KW, RAGHE. SEIaREHEE i AN S AE BRI D] B AT B stk R, 2012
KB TS RO 1. LIRS, 2011, 39(5) : 89-91 [32] BEWSG, A5, B, 20, Xd. RERS kil My R /&
[19] SK&ER, B MYEMAIRm R M]. e, SEHF R ) A5 B B e FEHT €M A3 AT [T ], R Rl R,

JiAE, 2003 36-38, 127-128
A, MY PA S B R [ M]. dbal, SEHFH

2018, 49(9) ; 1722-1728



Journal of Nuclear Agricultural Sciences

2020,34(8) :1805~1813

1813

Effects of Rice Straw Returning and Nitrogen Fertilizer on
Seedling Emergence and Morphological and Physiological
Characteristics of Wheat
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('Key Laboratory of Crop Genetics and Physiology of Jiangsu Province/Wheat Research Center, Yangzhou University ,
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Yangzhou University, Yangzhou, Jiangsu 225009)

Abstract:In order to study the ways of cultivating strong seedlings of wheat under the condition of rice straw returning,
Yangfumai 4 was selected as the experimental material, and the years of rice straw returning and the methods of nitrogen
fertilizer management were designed to study their effects on the quality and related physiological characteristics of wheat
seedlings. The results showed that the emergence rate of wheat seedlings in the rice straw returning treatment was lower
than that of no straw returning treatment by 5. 4~10. 6 percentage points (2017-2018, F=5.964 * * ) and 4.9~8.6
percentage points (2018-2019, F=15.79 * * ). Rice straw returning also had an effect on the growth of three-leaf
stage wheat seedlings. The effects decreased slightly with the extension of rice straw returning years, but could not be
completely eliminated. Rice straw returning lasting for different years and nitrogen fertilizer management had an impact
on the quality of six-leaf stage wheat seedlings. Rice straw returning reduced the LAl value, the number of tillers,
seedling height, and dry matter weight per plant of wheat seedlings at 6-leaf stage, in addition to affect the growth of
wheat. However, with the years of straw returning increasing, the adverse influence on wheat seedling growth gradually
decreased. The LAI value, the number of tillers, seedling height and dry matter weight per plant of wheat seedlings in
the highest returning year treatment were 0.2~0.4, 0.2~0.4, 1.3~1.9 cm and 26. 3~55. 6 mg higher than those in
the lowest returning year treatment, respectively. Under the condition of rice straw returning, appropriately increasing the
application amount of strong fertilizer could increase the root activity of wheat, the chlorophyll content of leaves, the
soluble sugar contents in leaf sheaths and leaves, and reduce the accumulation of MDA, which was beneficial to the
growth of wheat seedlings, which was enhanced with the increasing years of straw returning. Rice straw returning for over
four years, combined with nitrogen application mode ( the ratio 5:2:2:1 of base fertilizer, strong tiller fertilizer, jointing
fertilizer and booting fertilizer) , was conducive to the cultivation of strong seedlings. The results of the study provide
appropriate measures for rice-straw returning, so as to achieve strong seedlings and high yield.

Keywords : wheat, seedling quality, straw returning, nitrogen fertilizer management



