43t oS B R MR K F 2R A AR = RO Vol. 43 No. 5
H Journal of Northwest A&F University(Nat. Sci. Ed.) May 2015

4 W R B ] . 2015-04-13 1259 DOI.: 10. 13207/j. cnki. jnwafu. 2015. 05. 002
[ 2% H W Ak s http: //www. enki. net/kems/detail/61. 1390. S. 20150413. 1259. 002. html

L MESFHETZMZERFRELEF
B 4L 4 7R B K 4715 %

KA wR, ZHA MR E FLEKR

(PHALAMRBI K2 a R 2FBE . b A Bhp2Be . BT i 712100)

[ ZE] [EMYPHEIETRIMEN 2 FESKMAT /ANEIE & ZZFE & X0 F&E R R R R E
PR S #E— 2B RS /N FE i R AR IUT %8 3 09 AR B AR AR AL 48 B AR AR . K07 1] 76 IE 8 R BT AL 30 4500 T L LA
3 Fp/NZE S AN 19 2 19 P22 L 8 I 58 (Il B A Iy 58 8 ({8 8 25 R b R e /N2 0 Rl IOy 3 2
RAETFUR IR A J5 45 5 R 2R F R B0 FUBR BT 1 125 0 5 /)N 22 0E 8 25 RE) B 25 T = i iy s b T AR AL SR E R T
PR B a ., [45R]) g EH RAAGRZEHFAET BE 19. 8% 19 M2 E R 8 IF & 2K T = nf gk 1i BUR /)
YT 2R T I 2> {38 i >3] = v, T3 5 2 3 00 Ay 80 b > o > 80 = i, 3 ) 4% 1R T /0N 22 TO0 = i 1) g ook D R AE O R
RAFM TR, /NEIEE L FE T4 B Ra 0] W22 5, M8 2268 e Ty R R WS T,
E ' ZE M) 2R 8 o B = e T ) B R R /N R — B, 1 D I R T R = R 2R 2R
T 00380 49 I OB R Pt ) — b R = ik A0 B R e RN R A DA SRR RL R T R R Y I B T IEE 2R, B ERTH
2 E R A 2 2 3R RO AT RL Y BT R R A W) W O T B 2R T AR S WA B . 7E SN 1B 2K TR T o R A
BAI KT IEEZR, B &MAETIR /N M 878 T 900 AR 5 08D FUORF L T 5Tt R AR L X ok 4505 ) R
Ko (4518 BIBTEIE T RFAMICR MY ST /N R 55 W B i 3R 0T 52 28 A R T /N2 AFRLAY 58 58 .

[XREIR]  A/NE 2007 228 AR WUT 2 2% ; WAL IR 2 Wk i is

[hES%ES] S512.1710.1 [Z#trESB] A [XEHS] 1671-9387(2015)05-0093-06

Assimilate accumulation and transport characteristics of winter
wheat during sequential and non-sequential senescence
under two ecological conditions
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MIAO Fang®, WANG Chang-fa*

(a College of Agronomy b College of Life Sciences , Northwest A& F University ,Yangling , Shaanxi 712100, China)

Abstract: [ Objective] Under normal weather and shading conditions, assimilate accumulation and
transport characteristics of wheat leaf during sequential and non-sequential senescence were researched to
provide guidance for understanding physiological and biochemical mechanism during non-sequential senes-
cence of wheat leaf. [Method) Three wheat varieties, Wenmai 19, Yumai 19 and Lankaoaizao 8 were studied
under normal weather and shading conditions. In non-sequential senescence period of wheat leaves, the top
3-leaves green area and dry weight of vegetative organs of conventional stems and inverted stems were

measured using coefficient method and weighting method. [Result) In normal weather and shading condi-
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tions, the top 3 leaves green areas of Wenmai 19, Yumai 19 and Lankaoaizao 8 of conventional steams were
in the rank of flag leaf >>top 2nd leaf >>top 3rd leaf, while the rank of inverted stems was top 2nd
leaf >flag leal >>top 3rd leaf. The top 3 leaves green areas in shading condition were larger than in normal
weather. The dry matter accumulation had no significant difference between flag leaf and top 2nd leaf in
conventional stems,but the top 2nd leaf dry matter accumulation was significantly higher than that of flag
leaf in inverted stems. In both conventional stems and inverted stems,orders of dry matter accumulation of
top 3 leaf sheaths were flag leal >>top 2nd leaf >>top 3rd leaf. Dry matter accumulation of stem and residual
leaf and sheath, peristachyum and palea and spike stalk,and grain in inverted stems were significantly high-
er than in conventional stems. Assimilation transportation, transporting rate and contribution rate before
anthesis in conventional stems under both ecological conditions were significantly higher than in inverted
stems, but assimilation transportation,transporting rate and contribution rate after anthesis were in oppo-
site. In the mature period, the 1 000-grain weight and spike grain number in inverted stems were greater
than in conventional stems. [Conclusion) In both normal weather and shading conditions, non-sequential
senescence of wheat leaf in late grain-filling period was beneficial to the grain filling.

Key words: winter wheat;stem;conventional;inverted;assimilate accumulation;assimilate transport
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Table 1 Green leaf area of top three leaves of wheat under two ecological conditions cm?
Lh 2K - WR# 19 Wenmai 19 ¥4 19 Yumai 19 22 F R 8 Lankaoaizao 8
Treatment  Stem type Leaf position 05-16 05-21 05-18 05-23 05-20 05-25
TEx HEM Flag leaf 18.3143.09 be 16.47+2.64 b  21.9544,97 be 11.33+4.05b  17.67£2.47 be 14.87%3.56 b
Conventional B~ 2nd leaf 15.1045.66 d  10.44+3.17 d 20.704+4.27 be  5.544+1.28 ¢cd 16.30£2.71 be 4,85+1.69 d
ﬂ%\{i‘iii“ stem 8 = 3rd leaf 0.00+0.00 f 0.0040.00 0.00+0.00 f 0.0040.00 f 0.0040.00 e 0.0040.00 e
condition - 0t Flag leaf 16.8444.35d  8.44+3.91d 19.2743.35¢c  2.3620.99¢ 16.9342.38bc  6.08+1.33 ¢
Inviﬁrjliflem 8 it 2nd leaf 17.58+4.86 ¢cd  13.7542.55 be  24.8743.54 ab  8.55+2.45 be 19.50£3.04 ab  11.90£2.59 b
Bl = 3rd leaf 5.28+2.03 e 0.00+0.00 f 12.74+4.42 ¢ 0.0040.00 f 9.15+3.19 d 0.0040.00 e
1 M Flag leaf 22.51+3.41 ab  19.84+3.80 a 21.924+4.73 b 17.35+3.63a 20.98+3.59 ab  18.52+3.94 a
Conventional 8 = 2nd leaf 20.79%4.75 abe 13.08£5.93 be  18.58%2.78 cd 11.83%2.81 b  18.8543.22 be 7.77£2.13 ¢
ﬂsﬁﬁiﬁ stem =0 3rd leaf 7154265 ¢ 0.0040.00 f  2.1940.88¢  0.0040.00f  9.53542.04d  0.000.00 ¢
condition " M Flag leaf 18.63+2.80 bed 13.48+5.64 be  20.38+3.27 be  4.1642.58 ¢d 20.68+3.63 ab  10.02+4.70 b
Inviﬁjti%tcm 8~ 2nd leaf 24,114+2.74 a 20,27+5.80a  26.50+4,04 a 16.25+4.33 a  24.51+4.25a 17.01+3.83 a
8] = 3rd leaf 15.7947.13 bed 5.38+1.43 e 14.02+1.81d 3.86+1.75f 21.55+4.57 ab 6.40+1.88 ¢

W B 5 R [ /NE Rk SRR AL BRI 25 B B 3 (P<<0.05), T,

Note; Different lowercase letters in each column mean significant difference at P<Z0. 05. The same below.
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Table 2 Dry matter accumulation of top three leaves of wheat under two ecological conditions mg
4h 30 2K i % 19 Wenmai 19 %% 19 Yumai 19 2 %5 8 Lankaoaizao 8
Treatment  Stem type Leaf position 05-16 05-21 05-18 05-23 05-20 05-25
T M Flag leaf 116.9+10.3 a 99.5+12.9b 116.0+£12.2 ¢ 75.5+7.9b 105.0£10.8 ¢ 97.1+9.1 a
Conventional 8 =t 2nd leaf 111.8+10.5 a 94.5+10.2 b 114.2+11.8 ¢ 78.2+4.2b 103.9%2.4 ¢ 95.2410.7 a
Ji'ﬁ?‘? stem =0 3rd leaf 73.247.9d 55.5%5.8 ¢ 70.7£12.5e  44.2%2.5f 66.616.6 ¢ 57.1+7.3d
orma _ —
condition  @mz B Flag leaf 95.043.2b  88.748.2c  112.5+12.3c 75.047.4b  95.2443c  87.3%8.2b
Inverted 8 — M 2nd leaf 118.9+6.0 a 105.7+9.8 a 133.7+12.3 a 83.94+8.5a 116.9+9.4 b 99.2+6.8 a
stem =0t 3rd leaf 89.747.5 ¢ 67.946.3 d 93.549.3d 59.246.1e 87.642.6d 68.146.3 ¢
FEx M Flag leaf 110.0+8.1 a 98.24+9.4b 96.9410.9 d 80.0+8.3 a 108.4%£5.7 ¢ 86.44+7.3 b
Conventional B =M 2nd leaf 107.5+9.0 a 88.1+t11.4 ¢ 90.54+9.3d 82.1+t7.6a 100.0+4.8 ¢ 85.7+8.5b
ﬁfﬂﬁﬁ‘ stem (8= 3rd lea 7M1+7.4d  58.948.2¢ 69.145.6 ¢  56.243.5¢ 62.542.4¢  55.547.5d
Shade - —
conditon  fEz B0 Flag leaf 98.9510.4 b 99.0£9.4b  108.7+8.4c  77.7£9.7b  107.9£10.9¢c  86.4%£9.9b
Inverted 8 = 2nd leaf 114.7£6.6 a 106.9+12.0 a 127.3+7.7b 87.7x7.4 a 129.5+8.4 a 98.249.7 a
stem 8= 3rd leaf 99.9+12.7b 69.9+5.8 d 93.9414.9 d 65.34+6.5d 87.8+9.3d 65.9+4.5 ¢
2.3 M=MHENTYRREE = A T B AR 2R R A E A5 R LR 3,
IEHREMBERA RS 2 FASKET . /ANET
R3 CWHMESEGETINEM=EZHHETFURREENILE
Table 3 Dry matter accumulation of wheat top three leaf sheaths under two ecological conditions mg

g 7 2K - W% 19 Wenmai 19 %7 19 Yumai 19 2 H IR 8 Lankaoaizao 8
Treatment  Stem type Lea position 05-16 05-21 05-18 05-23 05-20 05-25
o HEM 8 Flag leal sheath 159.4+11.5a 149.949.6 b 155.1410.1a 109.1+1.7a 160.1+11.0a 134.4+10.1b
Conventional 8] M-8 2nd leaf sheath 119.5£9.4 ¢ 101.5+10.6d 90.3%£12.0c 75.3%5.2c¢ 93.8%12.2b 98.9%+9.2¢
Eﬁf? stem (8 = 0 3rd leal sheath 73.749.3 ¢  62.349.7¢ 67.54+5.4d 50.24+4.1e 60.4+11.3¢ 65.549.2f
orma
conditi((;n s JHENt 4 Flag leafl sheath 166.7+9.0a 165.8+8.1a 154.7+5.0a 106.9+4.7a 164.7+11.9a 156.7+6.3 a
Inverted 6l =8 2nd leaf sheath  136.34+11.5b 122.2+7.2d 118.8+10.8 b 87.048.5b 119.4+16.5b 114.6+10.9 ¢
stem 8 =4 3rd leafl sheath 92.3+£10.1d 69.5+£6.5¢ 84.2FE11.4c 60.4£2.9d 82.9%£6.1c  75.7=8.9e
i i85 Flag leal sheath 169.5+8.8a 152.940.4b 147.0410.5a 111.34+6.4a 151.4+12.3a 133.9+11.3 b
Conventional 8] = -5 2nd leaf sheath 116.6+5.0c 101.14+9.1d 84.7£9.9¢c 70.4%+5.2¢c 99.1+4.1¢ 93.4+8.9d
ﬁgﬁi’ﬁ stem T =08 3rd leaf sheath 72.5410.1¢ 63.749.3¢ 67.349.4d 56.617.3¢ 66.744.3d 63.545.6
mndait;n s jE M8 Flag leal sheath 165.947.4a 169.1+9.7a 149.7+13.7 a 108.7410.9 a 173.2+14.3a 159.6+14.4 a
Inverted 8] -85 2nd leaf sheath 134.6+7.8b 124,7+9.0c¢ 110.14+9.8b  85.44+7.9b 125.4+12.4b 110.8+10.9 ¢
S B =144 3rd leal sheat 90.6+5.4 0.5+9.6e L6E3.5¢ 3,245, L9+18.8 ¢ ES
stem 8 =014 3rd leal sheath 6+5.4d 70.5+9.6 82,6+ 63.2+£5.1d 86.9+18.8 77.947.8 1
M 3 ATUAE L IEIEW R AT .2 SIRIE B 228 14. 0600 Fl 25. 2406, 31. 5620 il
SR VN T L B R I =2 2 1 W 24.74%,27.29% F 37. 25 % s EMEH &0 F . e &

=i O R A RN — B RO RO 19 B A 19 M= B R L 8 8 2R ) T AR = it i

Y >8] o > 8 = L LR 2R R o AR = BT R R BRI ZEE 15, 37% M
TR B RTIEEZRE., EENFEE 24.97%,29.99% F1 22. 73% ,26. 54 % Fl 30. 28% .
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Table 4 Dry matter accumulation of stem and residual leaf and sheath, peristachyum and palea and

spike stalk,and grain under two ecological conditions

mg/ k

Lh KR S Br WR# 19 Wenmai 19 7% 19 Yumai 19 22 R RS Lankaoaizao 8
Treatment  Stem type Position 05-16 05-21 05-18 05-23 05-20 05-25
ZEFF AN Aot
Stem and residual leaf and 685178 e 603+32 f 601440 d 381+37 g 669198 e 597474 f
2 sheath
Conventional B f FIEE
stem Peristachyum and palea and 1 120£134 d 8954140 e 854438 b 557+61 f 963163 ¢ 881+113 e
spike stalk
JL"%’%/?—‘ F ki Grain 1468£78 be 1673+£287b 1092F£115b 1296£45bec 1320£97b 183688 b
ormal A RRAT
Stem and residual leaf and 855187 e 626+61 f 721+£32 ¢ 479468 { 934+32 ¢ 645+23 f
8 % sheath
Inverted TR AR
stem Peristachyum and palea and 14324183 be 1120420 d 9834+97 b 669462 e 1435+39 a 1070£77 d
spike stalk
Fk Grain 1595186 a 1952£187a 12434+82a 1524£90a 1413469 a 2037459 a
ZEAT AR 0
Stem and residual leaf and 593+49 e 541449 f 420£26 e 358+21 g 587+32 e 52670 e
FEx sheath
Conventional B F A4
stem Peristachyum and palea and 9964121 d 824450 e 681439 ¢ 651481 e 847424 ¢ 865183 e
spike stalk
I B 2 $E: Grain 14184109 b 148780 ¢  1028+74h  1126469¢  1397+54b  1629+114 ¢
Shade 5
condition AT AR At
Stem and residual leal and 727+76 e 578459 f 589436 d 446145 f 725457 d 656449 f
5] 2% sheath
Inverted R R AR
stem Peristachyum and palea and 1374479 ¢ 1117482 d 876+33 b 805+57 d 1378448 a 9414124 d
spike stalk
FKL Grain 15594133 a 1728+139b 1194+104a 1335+47b 1474443 a 18824130 b
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Bkt Kf R (9 BT Wk R 4 5 L B 2K R 240 400,
17.78% M1 51. 85% ., H #& 19 4 7l & 28. 82X,
18.9200F0 58. 70 %, = & K 8 4 il & 30. 712,
25.50 %0 F1 46. 5100 5 ik %2 19 1F & 2465 I ik 45
B3 500 B ) 251G 66 %0 .63, 64 % 1 62, 22% , B
19 23 B 54. 80 % ,44. 83 % A1 58.49% , 22 H R 8
A3 BAE 49. 96 90,54, 29 % Al 21. 43 % . 7F 3 B 4% 14
TR 19 IF B 2R AT R 48 An o ) LB B 2R
15. 17%, 14. 28% F1 43. 08%., ¥ % 19 4 9 &

33.29%,25. 7T1% 1 50. 00% ., 2% Z4& K 8 43 Wil 55
30.11%,21. 43% F1 34. 92% ;IR 2 19 IE B X # )5
3R 48 bR 4 B b B E 25T 78, 24%, 63, 3306 Al
70% #3419 A B 72. 77 % ,58. 82 % F1 47. 92 %,
2 AR EL 8 A IMIK 62%,43. 33 %1 42.86% ., HIE
HORAIRAF A LG 3 B 45 10 0 23 /IN 22 o ol 46 i 1
R E ALY e 38 i 8 S KO R RL ) BTk R T
W 408 55 o T A S B4 X8 1 A T e R
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Table 5

Assimilation transportation, transporting rate and contribution rate of wheat before and

after anthesis under two ecological conditions

R 19 Wenmai 19

% 19 Yumai 19 22 F RS Lankaoaizao 8

EX 3| : - : s —— — : — - .
W mm RN T HER BER/ A RRE N BER/  WER/ 0 RN RER/  RER R
Period  Treatment type (mg e+ # 1) Transporting Contribution (mg+ k') Transporting Contribution (mg+ £~ !) Transporting Contribution
Transportation rate rate Transportation rate rate Transportation rate rate
IF#EZ%
FE R Conventional 1453+93 ab 53+3 a 8244 b 903+96 a 4142 a 73+6a 1247+93a 50+1a 63+3 b
R
stem
Normal
condtion 1B
i Inverted 1168+82c¢ 45+2b 54+4 ¢ 701+38 cd 37+2 b 1642 ¢ 954489 b 404 b 43+2d
AL
stem
Before -
anthesis IEH 2
S Conventional 1459468 a 56+2a 93+3 a 973+88 a 444 a 78+6 a 1292488 a 5142 a 8549 a
i PH 55 .
Shade Slenl‘
condition 817 2%
Inverted 1298+79 be 49+3 b 65+4 b 730449 be 3543 be 5244 b 993+75 b 4246 b 63+4 b
stem
EEZ
EURA Conventional ~ 304454 f 1243 d 1744 f 367443 e 16+5d 22+2d 612490 ¢ 16+2 ¢ 42+2d
K
stem
Normal
ol
W Inverted 894473 d 33F2 ¢ 45+4d  812£55 ab 29+4 ¢ 53+6b 1223£85a 35%2b 51+3 ¢
VeAa]
stem
After TN
anthesis S
S 4 Conventional 12947 g 11£3d 9+2 g 18377 f 14£5e 25+2d 331+£19 d 17£2 ¢ 2043 1
NP
ste
Shade ; Ln}*
condition 51 =
Inverted 593+43 e 30+4 ¢ 30+4 e 672420 d 34+2 be 48+4 be  871£66b 305 b 3b5+tde
stem

2.6 2MAESFHETNENTRREMTER L
IEH KA R 2 MAESRMAET . NET

LI RO B 0 0 S S5 R AN 3R 6 BT .
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Table 6 1 000-grain weight and grain number of per spike of wheat under two ecological conditions
% 19 Wenmai 19 %7 19 Yumai 19 %% L 8 Lankaoaizao 8
4 7 HERA TR g HRLEL TR/ g HRLEL TR /g FERLE
Treatment Steam type 1 000-grain  Grain number/ 1 000-grain  Grain number/ 1 000-grain ~ Grain number/
weight spike weight spike weight spike
J_'lli\]ﬁl/?—‘ 1E‘# % Conventional stem 40.9+2.9 b 42.2+1.7b 37.6+1.8 ¢ 33.0£3.9b 44.7£0.4 b 43.5£3.9b
cor?;imtic;n 8] # 2% Inverted stem 43.7+2.2a  45.3%£0.6a 40.1%£1.5a 39.5%2.8a 48.1F£2.6a 50.0%x1l.1la
ﬁgﬁi’ﬁ iE# 2% Conventional stem 35.21.8 ¢  39.541.0b  32.2+1.4d 33.6+£3.0b 36.840.3d 42.6+2.2b
Cond(;ti;n 8] # 25 Inverted stem 38.0£2.1b 44.1%£2.7a 34.9%£1.1b 41.5£2.2a 39.8%+0.8c 49.0%+0.6a

MR 6 ATLLE B H RFER & T . 2K
/NG R E] B 2K T ORL T R BEORL B K T IE
2K, IR RAFMT A 19 6] 25 TR0 5 & F
TR B 23 91 HE I B 25w 6. 84 YO M 7. 35 %, # FE 19
Iy 6. 65% A1 19, 70%, 2% Ak 8 4 il

7.5900F 14. 94 %0 . TEIEFASRAE T IR 19 8] E 25
TRL 5 AR B 43 0 LG O B 2K R 7. 9500 Ml
11.65% . % 2 19 433 8. 39 % 1 23. 51 % , 22 % 4%
FL8 g8 15% Ml 15, 02% . HIE# KRS,
16 J 15 B fof 12 5 25 0 IE B 2K 00 TR R,
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