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RET 1993~ 1995 A WA KWK EL K RGEFT. RABEER LEREEO %, AR=ELH,
0~20cm X 2H AR 11.59g / kg. 2% 1.03g / kg. WA R 82.55mg / kg, HAB¥ 19.83mg / kg, HBH
94.3mg / kg. EHAMEI T B E 0~ 30cm BB —ih, REH 30~ 100cm TBAES —A. A/
Im. B2 30cm BBk fEBE, ¥ B B . MR AR B E AT T, M, AR LR A LIS R
F, F4Z K 30~ 100cm LI E FH 70cm BAL, B A& 30cm HAZH KR 0~ 30cm L, BEE KL
TH. IRE AR NS B EE, N P K ALIE NGB S B RS AR R, fE /R . B & 140
& 215953, Ry LB 2 MALTE, 1993~1994 FEFHALE 1. AU ENIEHE AR, HFERE T HYER
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B, A HLAL 75000kg / hm', B B 375kg / hm', 3 BEBR 5 600kg / hm’, B MR # 225kg / hm, SR AL 36 A
0~30cm LB %, FTAE T EBHILIE 5.30g, B 2.65g, T B R4S 4.25g, B BEH 1.5g; & 2034
B, BB IHUALALEE, W RE £ 1 AALAEH NOP K & # (£ N2.68g/kg. £ P,0,3.38g / kg. 2 K,02.06g/
k) A BRMANHENERR, EERR T ELHE | PR AHEVLETMEEHLIESH N,
P. K F5TERHNATTHACHEA, BRI C A e T AT MM 5.5, T BEBEAS 6.750. Bk 59
2.5g. 1994~ 1995 £ FFIRRE 2 MALHE, BIZE b — 4 AR b, LT 2 B 7 WE B A0 1 AHUIER Y
N.P.KLEEZBZS,EMET Zn. Mn. Mo.Mg. CuF TR &, (& N2.94g/kg. & P,04.13g/ke.
4 K,02.75g/kg. Zn29.31mg/kg. Mn2815mg/kg. Mol .46mg/ kg, Mg1.27g/keg. Cul5.55mg/kg) T B RICHL
FEB (BEBL . BRARAE. HHRR . BARBE. BUARAR), 4 T AL HE 2 . T 4F JE WO AL TR 149 70 3519 1038 MO 0 AR 20
375kg/hm’, B 2.65g/ 14, BAEEH AN 10 H 6 BIEF, SHEEE 8 &%, 3KEL, BEE 30 M 1LA, BEL
XAHF. Wt B LA, B 8, 0~20cm X L2, 20~40cm A H /2,40~ 100cm K T 2.

WE Tk oA R WE K Amon ¥ K AER R XE = LI-6200R EHE XL WE R AN
i RARE N WM TTCRFEEY, W (MDA) &, B &Y LK (SOD)EH KB HEAN T
E: g EHE S BREMA 10ml 50mmol / L. pHE R 7.0 B BEBRE rh i, JKIG BB, 10000 X g X %R & .0 10 54
Bh, FIEWE S MR, AT MDA. SOD R B HE QKM E, MDA & &M SOD i # W & A
Dhindsa 1 5 5", AIBFHEAFRS AL IPELE. NESBRAEMEIKE, P. K. Zn. Mn. Mo.
Mg Cu T EH BAFEBFHROLBIACP) e, HEERBRERBE—H.
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2.1 BHENBESHEANMNERZRENR M

21,1 WEFEN RIARH, FEETRXELFBELEZ 6 LR T & 28R ERRE
BHRNERALE. WE. ZERAFE. BEEAHEK, AR 1 S2ERBREN
TR R E /N T A 2, FTARIIFIE G 16 KA 23 Kbf, 438 | K ERMBRE HLETL
o, XEANLHIERAEER/PERRIE W T R, LA ATRIER TR R
S AR

2.1.2 SOD{EMM MDA &8 HEEYBLE (SOD) BAY B HE A FHEERP
B2 —. WA SODEM (R DENELS 7R, BF 14 WAEMMLSZRBELHE 1K
SODEWHEES T 2,8 215953 MM, (LT 2MAH | ¥ SOD &S T 4R 2; B
AESE 16 KBS, P& AR PIAL IR AR 2 & B KAR [E] B SOD 163 0 4038 1 & T AL3E 2, %5 51 2
DEBEATERNZRENTE, FHERG 23 Xit, £Z8 SOD &M T 6, 5 S K P4 FE
EERERB/N, MAE 1 B TER SOD G T H TAE 2, 94 YL ITHLAE Ed & HE
AR ERRREINEPTERAPEHESHEERENN TR AXATHTER
FERBAEAZEPHERAKRTLER., AR 2BTUEH, EE&HH, Bkt 8=
— MDAKIERAE 2HETAR I, HWLHE | TERBBRBAETEER, EBRTH
A FEE.,

213 BTE FAHIENERAEAERENEEHEERN TEMNETE (R &
215953 438 | F 2R FE4HI LR 2 B8 28.90%. 6.06% 1 34.38%, &% 14 465 1 43



442 + % 2 Eicd 36 #

Rl AEREXNERRE A pg/ (g - h) KKK

Table 1 The effect of different treatments on root vigour [ug/(g * h)] in wheat

it Feb i3 REK FHEXB(A/B)
Cultivar Treatment Root layer Days after anthesis (month/day)

7(5/14) 16(5/23) 23(5/30)
215953 1 EER 448.422.0 332.5+10.9 166.3+123
TR 269.7+3.6 171.3£3.0 90.7+9.8

TEMR 286.2+14.9 167.9+£2.0 81.8+6.0
2 ERE# 408.2+3.0 225.7x19.4 127.1+19.8

. RER 262.6+3.3 134.8+4.9 65.0+£89

TREHR 2249+59 99.8+1.0 422420

1 ERR 271.5%29 181.9+2.1 127.6+3.4

FER 136.1+1.9 117.3+14.0 69.6+1.8

&kl TEMR 144.1+£129 119.249.1 52.8+2.4
2 EER 267.3x1.0 [74.1x1.0 123.6+1.0

PIER 126.3+4.2 82.7+3.6 53.1+4.0

TE#H 120.1£4.0 108.9+9.7 47.2+2.0

2 AEALEXNERFESODFHIMDAL RHE M

Table 2 The effect of different treatments on SOD activity and MDA content in wheat root

o e 43 BEK SOD (units/ g) MDA(X 10 °mol/g)
Cultivar Treatment Root layer FF7E/EX$(A/H) DAA’ (month/day) FIESEH(A/H) DAA (month/day)
A514)  16(5/23) 23(5/30) 765/14)  16(5/23) 23(5/30)
£215953 1 EBMR 16024252 216.5%15.1 88.4+4.1 3.48+0.02 2.49+0.20 3.70+0.19

HEB 1578132 263.7+6.3 106.2+3.9  3.23+0.26 2.84+0.34 3.00+0.13
TREMH  129.5+229 205.7+1.0 158.2+13.1 4.46+0.28 2.58+0.18 2.85+0.28
2 LEMR 2104+215 187.9+£11.2 78.8+9.1 6.45+0.18 3.31%0.65 4.70+0.18
HER 1845+46 1172437 90.6+6.7 6.68+0.01 1.77+0.20 4.18+0.17
TEM  106.8+23.1 193.2+5.6 124.7+14.1 5072020 1.25+0.20 3.61+0.01

1 R 2282x161 2333132 60.7+x40 181026 1.68+0.18 2.09+0
B8%14 FER 22664174 2243+96 1284269  3.42+0.35 4.77+0.03  2.97+0.48
FTREMB 1337492 237.5+14.1  1863+154 1752028 284025  3.68+0.09
2 LEB 21922103 2016115 53.0£49  5.81x0.18 194£0.13  542+0.65

FEB 179.7+68  162.3+4.4 106.5+4.4  430+0.20 1.55+0.15  5.63+0.08
TEMH 1020+114 12040 119.4+15.1  6.19+£0.15 1.42+0.15 5.23%0.08

*DAA=Days after anthesis

HILEALEE 2 B & 2.29%. 16.52% 1 27.34%, WHAFANEIIER G EER R T &2 . FH 2
TERTH,XINTEZRAMNTH L, RENEZLEFEHRNASERLEEEER. &
BIERMRTERASRSABTHMBRRAEKER, CREREFTGHRANFEENH,
BT/ #FE LR,
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Table 3 The effect of different treatments on weight of dry matier in wheat root

S b13:] BEK FH(g) HEREHE (%) BARE(gd)
Cultivar Treatment Root layer Wt. of dry Percentage of total Total dry matter weight
matter(g) weight of dry root(%) of root (g/pot)
#215953 1 EER 15.03 65.38 22.99
R 2.80 12.18
TER 5.16 22.44
2 LER 11.66 64.28 18.14
T ER 2.64 14.55
TE# 3.84 21.17
B8&14 1 LER 9.40 65.19 14.42
R 1.34 9.29
TRE# 3.68 25.52
2 LER 9.19 69.46 13.23
R 1.15 8.69
TR 2.89 21.85
EERERNE.

2.2 BHEHRES BAX/NERM XENR R

221 XAEHER MNEI1TLUEH, /NEFEMGHEEER o) EMER GFER 7 X) R
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Fig.l The effect of different treatments on Fig.2 The effect of different treatments on

photosynthetic rate in wheat flag leaf stomatal conductance in wheat flag leaf
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Fig.3 The effect of different treatments on intercellular CO,
concentration in wheat flag leaf ﬁjﬁlﬁ]ﬁﬂ,ﬁ]ﬂg%ﬁ’ W'ﬁ’ﬂ!ﬂﬂ 2 E@ G
HTAE |, MEEEREHRLR 1HE
T 2, RYILHE 1 B CORALREN B TAE 2. F LR, AHEVIER AR S 8
FTHEM L, i EEFH TRENH FHAAESN, ERASERN T EXFE.
222 MBFFEEFE MNRIATUES,EFEE 7R, & 215953 SR Ao o0t
FESEHNME 2WETLE |8 WENHEEIELERTEEER. B 21K
R BT AR 2, B 23 Kut, B S AP AR M AE M H SRS ENE T
B2, RUIRAHTHEERERSELNEH MM EESE. ERETAMNEL. HEESE
FERFESAINTIERSHANLEERENPHEZESER B THRETFHES S
ZHEEXRTEHHRESRER. AATERCARESEY.
223 SODEHWHM MDA &E MRSTLUES, & 215953 EFEE 7 X GEXMH) A
16 K (EXRFH), - AE 4 SODEHLERERARTE, ARG 3 XKEXFE
MLE 1 WBERTAE 2, BF 4SEFEF 7. 16 7123 XFMH A # SOD & A4k
HIMETAE 2, HHANTIERABERERPTFEHEERENO TR, FH
TERFE, EFJLUESN, SMELE, G 2193 NFENEIRTEE 14. XSER
W, R TR, W Fp B 2 I A i MDA S BS54 1 2R AEE B H E
2, FLAEN K MDA S ENE, B4 2 MDA SEM LA ERYEES T4 1,
RUANIHLIEBC A HEF B BOb PRI i BALE R, BEFE.
224 FIBAMEARSE Xo XKW, & 215953 EHAE MR ES RS ERLHE
ARG 7T R AA0HE 2 & T8, BIFFIESG 16 KA 23 Ket, 408 1 TBAHEASRESE
TR 2, MEE 14 I BRHEASRAENES 7 R ALE 2 5 T4 1,/
HRGEETEEEER, BIFEE 16 XA 23 X, 48 1 HEESTLAHE 2, HHAFNLH
JEEASHARA N ER NEETENEO R ERF, ERFE.

[
-]
=)

# Jfu (a1 BX CO, W BE

Intercellular CO, concentration (& I/)




4 #

F FRE ANEYIERE &R x &N ERR MR N E R

445

R4 TRLEI/MERHNE—HHRRES R (mg/) %MW

Table 4 The effect of different treatments on chlorophyll content (mg/g) in wheat flag leaf and penult leaf

BR OBE 4H FIEGRE(A/H) Days after anthesis (month/day)
Cultivar Organ Treat- 7(5/14) 16(5/23) 23(5/30)
ment  chla chib  Chl(a+b) chla chlb  Chl(a+b) chla chlb  Chl(a+b)
=4 MM 1 3.1720.07 0.97£0.02 4.14+0.07 2.12+0.07 0.68+0.02 2.80=0.09 1.28+0.03 0.42+0.01 1.75+0.03
215953 2 3.66+0.06 1.11+0.02 4.71+£0.09 2.05+£0.07 0.67+0.07 2.72.t0.12 0.87+£0.02 0.40+0.01 1.22+0.01
BH14 EY 1 3.79+0.01 1.27+0.06 4.99+0.04 2.81%0.11 0.90+0.04 3.70+0.15 1.21+0.08 0.38+0.01 1.54+0.04
2 3.86+0.05 1.22+0.01 5.11%0.06 2.47+0.05 0.81+0.03 3.10+£0.25 1.09+0.03 0.36+0.01 1.45+£0.04
& f”H 1 2.96+0.07 0.94+0.04 3.90+0.10 1.92+0.00 0.66+0.01 2.58+0.01 0.99+0.08 0.38+£0.02 1.37+0.11
215953 2 3.45+0.04 1.13+0.03 4.57+0.07 1.93£0.05 0.60+£0.01 2.55+0.13 0.71£0.07 0.21+0.03 0.92+0.01
#1440 | 3224008 1.17£0.02 4.39+0.06 2.63+0.09 0.90+0.06 2.94+0.06 0.69+0.01 0.22+0.01 0.91%0.23
2 2.74x0.09 0.94+0.01 3.77+0.06 1.17£0.01 0.57+0.02 2.80%0.03 — - —

. FHE2IRA&E 4B EHE, R5. KA.

&5 FRAEI/NEBRMFE =/ SODE ¥ (units/ g)FIMDA & I (X 107 mol/ g) A% 8
Table 5 The effect of different treatments on SOD activity (units/g) and MDA content (10~ mol/g)

in wheat flag leaf and penult leaf

i R 2T Py SODEYE  SOD activity MDA&E MDA content
Cultivar Organ Treatment JFFIE/EXR¥(H/H) DAA (month/day) FFH#/SX¥(A/H) DAA (month/day)
75714 16(5/23)  23(5/30)  7(5/14)  16(5/23)  23(5/30)
£215953 JER 1 755.1£22.3 559.1x15.1 141.1x2.7 17.55+0.26 20.84+0.09 3542+0.27
2 755.7+20.6 527.8+18.4 110.0+13.5 1742+0.01 3523+0.65 42.25+1.16
B5#14 Bet { 741.9+274 533.5%9.1 108.4x13.1 1647+0.32 22.52+0.09 34.26+0.16
2 707.1+2.3 435239 78.4+2.1 14.52+0.28 32.51+1.77 35.68+0.09
#215953 fFH—0t 1 723.3+253 527.8+16.0 138.8+4.9 13.68+0.38 22.84+1.23 31.49+0.36
2 682.9+13.8 533.8+17.1 78.6+10.4 9.76+0.58 31.26x0.84 46.28+0.97
gF14 B 1 658.6+28.7 484.6+233 97.6+17.4 12.17x045 2794+0.28 39.16%1.19
2 618.1+12.4 406.1x3.7 — 11.55£0.09 32.56+0.46 —

DAA=Days after anthesis

F®6 ARALEMNNERHAB—MHATRHEASE (ng/g)HI¥ R

Table 6 The effect of different treatments on soluble protein content (mg/g) in wheat flag leaf and penult leaf

B BE Lis: FHRERE(A/R)
Cultivar Organ Treatment Days after anthesis (month/day)

7(5/14) 16(5/23) 23(5/30)
£215953 {0y 1 30.57+0.55 2420+1.18 14.00+0.40
2 32.90+0.01 23.30+0.28 6.200.20
&#%14 et 1 30.00=1.25 30.90+0.75 10.50£0.61
2 35.70%0.50 22.35+0.21 8.800.07
£215953 & "ot 1 17.40+0.72 20.37+0.21 12.30+0.14
. 2 18.93+1.61 17.70+0.21 3.70+0.44
/&4 & et | 20.65+0.49 22.70+0.72 4.30+0.14

2 19.50+2.10 16.27+1.07 -
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Table 7 The effect of different treatments on yield components and yield

& i3] RE (RE/AE) R B TRE() £Yr-&() £HF7EE) SRR
Cultivar Treatment Ear number per Kernel number 1000 kermnel Biological Economical Economical

column per ear weight (g) yield (g) yield (g) index

£215953 1 43.70 30.87 51237 148.96" 64.27" 0.43
2 42.90 31.02 49.87 134.28 56.54 0.42

B8%14 1 41.70 38.93 44.36" 143.20” 63.06 0.44
2 41.20 38.53 4130 129.82 53.38 041

» REREENHE0OIKTE.

METATUES, ASMHCERBEMENECEEER HEHTAE | BT HHK
EHEEAMEERR T THE. RE TR, ETED, 4B | WAEY 8, £F &
BOAEE, REAIEIERAERS TRENSFZEMNES, BEIR#EXFEH
BEMRY, EEE4EE, BRREYTBIFEHEA =Y RIFRFHEEMERY, &
RBHFREREH, AL AR EVEREE AR AGT. EURESHAST
BUEERENEFEVEEREER ETHRRNE. PELFEHFEENHX,E
MEEENX . B RBERRE, & 215953 MMEFIESE 71 RAEBEETEEE
B, FEBI6 RAFHREATEXER MEE BEFEE 7 KNXRALEEER, HY
FNENEREHAERE NEZEOIERARRELHTRE. 2K 1993—1994 5F 5 A%
ROLLEE 2 AR TALE 1 HHLAEHH N.P.K LXK, 1994—1995 F B iKW AL 3 2 #M 2 T 4
1 AHAEFH N.P.K.Zn.Mn. Mo, Fe. Cu T, HHEMW AR ERBAEEL—, i
AUTHIEHEAABERNEFEMFREARXETERZ IS, B, HEZ/NEF
ZWHNERARFEERABMHEEMNAYVIEMITHLIE, U EAR R LTI LA
FH—LHR.
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EFFECTS OF COMBINED APPLICATION OF ORGANIC MANURE
AND FERTILIZERS ON SENESCENCES OF ROOT AND
FLAG LEAF IN WINTER WHEAT

Jiang Dong Yu Zhen—wen Xu Yu-min Yu Song-lie
( Department of Agronomy, Shandong Agricultural University; Taian 271018)

Summary

The effects of combined application of organic manure and fertilizers on
senescences of root and flag leaf in winter wheat (7riticum aestivum L.) were studied
through experiment with soil column culture. The results showed that the combined
applicaion of organic manure and fertilizers resulted in a decrease of lipid
peroxidation and an increase of superoxide dismutase (SOD) activity in root and flag
leaf after anthesis, increased the root vigour and dry root weight especially in 40~
100cm soil layer, reduced the decline rate of photosynthetic rate of flag leaf, delayed
the senescences of root and flag leaf, increased the grain weight, biomass, economic
index and grain yield.

Key words Wheat, Organic manure, Fertilizers, Lipid peroxidation, Senescence,
Grain weight



