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HE: ARV ERIT Fo 7 X145 AR EAH, R AR B2 & (Triticum aestivum)ig #1F T 35 et | LIS 20 5% 49 %
. HREAVKALEE HEAIT AT THBRENRRKT TRI4T, MaS HEIT -t EsF. RALI (PSI)
KRR F R EF AR FALEZH T T AT, RABAT, BA D E APt B A 692 F 7L H b — B8 (monogalacto-
syldiacylglycerol, MGDG). ¥ FUAE+H b —B5 (digalactosyldiacylglycerol, DGDG)& % Ji§ A& #F % & I&1%, 12 %95+ A
¥ 49 %08, DGDG4A&. DGDG/MGDGHAAA ZMGDG. #%g (phospholipid, PL)F= % fig 49 I~ 40.40 8 I BR W4k 45 4 (DBI)AR
REZTTAIAT . db TR, IKEMEE I ZrT R IRIE 4L B8 69 1 B RALTT fE 23K AN /Iy Z sn AP 2K B 4 7 2

R EEREZ—.
KB A W KA AR AR ) IS

/N (Triticum aestivum) & FL bR B i e
I FIAEY 2 —, [F) I o ] A B MR B A
Mz —, NERTFEEELRINEFTREM %42
Mt miE. B2, MNEEERKRPTEFEX S
FRAEAEY i, Lo e . Sheie . 7759
POy I S5, X A T 05 3 7 EE e /N I IR AR K
KA, #mFE=E0 TR BREEDM 15
HIR R Z MK ETT R, WREEMAEK KT
I KEITRZ —, A HEDT EK1.5%~2.0%,
BERZTHEHEEDERKNKEE, 258
VRN E AR . FAER. ZIR. MERE. Pk
BIREEWIL1G (Bl 52 %2003) . AR41 45 (2014)
T 0 5AN AN [7) 5 R 2R /N 22 it P ARG U 3 R 1)
WL R, R E W 1a T 80N BT
Do R k= 2 R R A B AR U AN AR, iE
5 R ) A N S R AN B 1 ) 3 FE (Wang 55
2003). MGAL, SREGE RIS R
a2 DL S AR i R IR AR 2 (Garcia-Ferris 5%
1996). 55 55 (2014) ) 51 R BB A 5 1 /K HE
(Oryza sativa)H Jy v 226 i, AT 3 BOKREH
FECEERZETE, TR R D> . FmsE
(2015)HH 78 R FAMNAIC U RE /) 59 1) T oK (Zea mays) i
ol 2% AR AR U B 38 0 B R B R G 2, 4ERFIR
=6 R 41 (photosystem 11, PSIN A ROGE 177 &
Ak o &, NI ORIE T R 2R 77 58 1) &
FAREIA G TR m T 5 7 &

T R T5% M B AL T it adk &
A HEY) I A AR Ak R A B A B EZAE ),

HAH 2 52 W AR A A BB AIR TR 2 R Ay B
(Evans 1989; Wang52003), FrZR A5 1 P A
PR 2 R B AL 8, e P S A R0 D B A B A 1) o
Hog R AR s M s I A KO B (L8
£51990), 1S AE 23 % IR - S A I ) e 4 SR
AN, 2 T A B A SR A 3l 2Rk BE R D) B (Zhao 55
2011). FERPIHE R, 8 SO e
(1) 2HL 53 SR i I A 53 e L A i 7 0 5 o () — 2% R
iR 1% (Harwood 1996). A5 7% & Bl 42 e i1 5
(Nicotiana tabacum)it Jy vp 2 FU 08 A5 (1) 2 & 7T LA4E
R ML 8 A6 (1) e AT e, 2T A RUCHR v MR A 1
b SR T = s iy I Y1) S E RN (R 02317 SER S K
B (Wang52014; 52 rp #45 2013; Zhang%52016).
T35 H55(2016) K ILAa HME T K &G & = A S
JI R 4 4 F AR AL AT BE A2 45 B FE M A KR AE K E
AR Z — . Zheng®:(2011) % LAY w] DL it
I T Jo 11 2 R DA R i R I s TR 1) A T A KT
SR 3E AT R FE AR . DRIk, ZE R S A
B3 B R S 2 42 v R 30 5 A R D 1) E 20
rZz—.

FEREP Y, 2P FUBE G £ o5 B0 A s IR Y
75%, Horp s 7UBE H il lE (monogalactosyldia-
cylglycerol, MGDG) £ FE 1A 5 I £ 15 50%, W

IF  2016-11-14 1&F  2017-03-27
BE EFARRIAEES(31200206), HE Rl TE 2 655 H
BTG FHRHT A (2016KTXX-66).
*  J#EHAER (E-mail: linayin@nwsuaf.edu.cn).
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2 A B T iR (digalactosyldiacylglycerol, DGDG)
21 1525% (Block%51983). o 25 1 470 A S HE A JBE 3z
TEAEINEN, &5 AR R 2R =
(sulfoquinovosyldiacylglycerol, SQDG) A} fif fig ok
“H ¥ —[i5 (phosphatidylglycerol, PG), %% r5%~12%,
HAHMGDGHDGDGH] % & LAz DGDG/MGDGH]
EU A1 2 5 e A 0 R 1 225 40 R Ty i (Block 55 1983)
A A 52 MGDGMIDGDGH & . GaudeZs
(2007)BIF FE A IR, AEGREAEAE T R T -2 Y
MGDG & & il /b 1) [F] I £ 5 DGDG & /=14 i, ik
RIMDGDGH i KIDGD1 i DGD23K ik & T i,
DGDG/MGDG P LB G I 24545 55(2009) 8 it i
SE AN ) B i 7K P35 A6 32 (Brassica oleracea var.
italica)tt B G & & LA TR %, K IR A&
ZISE iS5 mmol L7420 mmol-L”, MGDGI¥I#H
Xt & B TFE, [ RMGDG H A AR [ R B 451 S
T, U IE  0 BUE FR KT AT RS e
MGDGH & & FEAE . DL EWTFRR, BRAEE
T A 107 TR 4L 4 110 72 A X AL A B W 8 R ¥
HEMEM.

R 2 5 WA A ) G 5 B A2 23 1 AR Ak, H
& ANTR] it AR P PR TR LS 20 R A0 LB 5 B
RBAHRKIEANFRE . KA 78 LA E A R
RPN /INZ2 St Bl A R B A Rk, B AR U B X
H AR B AR R () A R DL R A
IR o BRI AN [E) N 22 AR U RE 02 15 &
BAEACEIEL N IR R AE & B H 7 A 1 fRe
AR, NI &/ 22 R & RE 1 FPEY) & b
FEALTIR AR o

MRE7EE

1 MR IR e AL T8

AT LAINZZE (Triticum aestivum L) Fpe 3
145 (‘Ningmai 14°, NM14)Fl1/#95°(‘Pumai 9°,
PMO) ik B Akl e ERURFRL U ) /N 22 b1 FH 1%
PCHBRANAL 20 min, XM 7R IBETTH 5, FH 2808
IK PRV G AR R AE 15 A0 128°CH KT d, KA 24
(4 7 B AR B R KR 7 iE A T 8 9% . &
BT (1) 40 R : (1 mmol-L' KH,PO,). 47
(4 mmol-L" KCI). (2 mmol-L"' MgSO,-7H,0).
#5(4 mmol-L" CaCl,). %((14 mmol-L" KNO,, 1

mmol-L™" NH,CI), {7t &l /7 [f]Hoagland & 77
T, pHN5.6~5.8, LEAHIIT (1) /N2 55 i # v B
FR) 478 FRRE T 9172 KA — B4 T 20 ik
PRER Sy, — 8 R N ST KNO, (FHA R NT.0
mmol-L")FINH,CI (4% E ~0.5 mmol- L)) &
FIKE 7.5 mmol L7 1 2 &S FR M HN)H, 55—
RN STKNO, (S A% ~0.7 mmol-L™)
FINH,CI (5% A% 240.05 mmol- L)) s Bk
“40.75 mmol- L™ M ZCE R (LN)H, LNH A 97
SPRFERIHN . SEBG Ik A2 v, BEAS i B 1) 454 b 2
WEMNEE, BMEFRBEPEANL N ZLN, &
FRRARFUAS L, 2 dife—IE TR, A RESR, FriFRl
MR JERATRIE . ARIGAEN TAURZE N TERK, b
5 9500 pmol-m™ s, S HERT FERE I 1) 4375y
14A110 h, F_E7:007F4], B F21:005<4], B/AR
J823°C/15°C, FIXT I N45%~55%
2 i
2.1 £Y=

2 =R A(2000) 775, WAEA R BIREDE
FRR P EEFR I H 4 AR B AR 105°C R/ F
30 minf580°CHET R 1HE . AN AL HE 7 I 52
161k
22 HEREE

2 5 R A(2006) 1 77 7%, BUGFR—A H I/~
FH R (BT AR EE A3 ), K
JrBYRERRENO.2 il sE it SRR, BEAN AL B4 1 E 4
ANEA, K 80% A VA TR 4 LE vkl 5
2.3 KESHHNE

{4 FHLi6400 (Li-Cor/A @], USA)HHE =t &1%
TRFEATD AL G ZE 2/ R 4RI E . LEDJG &
T AS500 pmol-m™-s™, A S AL BRI EE 440
umol (CO,)-mol™, It & % 4500 mmol-s™, &4
Ab PRAF O E SN A
2.4 PSHEmKAUEFEHER

K FImaging-PAM (Walz, Effeltrich, Germany)
PNACM 8 i £ 2R EBN I F S H . NER RS
W 3 .30 minf5 W58 i ST KAk 7 2%
H(F/F,)e RN ESNEE
2.5 RENE

L IKE BRI E /N2 R B R R R
&, AL EN E3NEE
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2.6 Mt REEAEAVIEER. 7 & R AR BAER AV E

WG FR 1A A /N2 R, # i BT
120.3 g, FH 11 v JBER B4 B, AR Ab BRI 5 34 5
2o MR IR EL S % Bligh M Dyer (1959) LA K&
Wewer%5(2013) [ 77 7%, AR FH300 pL&
5 VAR, ARAET—40°C. JEfIE 2 B 2 % Wang fl
Benning (2011) 178 )Z t& 1% (thin-layer chromatography,
TLC)J7 %, TLCH LIKE il g A1 4= 7L W% JE 73 25
. FH0.15 mol-L™" (NH,),SO, ¥ W%t Merckfit fiid
B, A5 FH ) J RO P R/ B 25/7K(91:30:7.5, VIVIY),
TLCVE 5 B NE G, FHILZE SO B 1 e I i ek
JRE AR G o ket o & R AR AL B, 1 By ik e g
W zE S A AL, SRR T TR E AN SRR
et LAt e S R AL &, FE ARG A/
T 52 U I RE A7 B R RE R R Sk, FH I S
TR R N B MR () B R R, I B A
I ImL 1 mol-L ™y HCI (JHIE/K B EEERC 1)), T
100 pL 100 mg L'+ F L ER(C1S:00/E N N 2, 1E
—ANFE AN R EA IR A EE AL HCI
TENXTHR, FHZE 7B S . B BIRE1ES0°C
K25 min (BEBSE T HE U, PiLBIATRIZ28K).
BB, IR =, 11 mL 0.9% NaCl, Fi
A1 mLIE ke, gk, 1 000xgE 023 min. 7E
I, R R A A AR I R R E .
F B WRAAE F 2248 BN, S R 28 K IE 2 e, A58
FRRIA . N5 R I FH 60 uL ik C i
fie, FSORH G i e G R oy S 2 i, iR RN
2 pL. SAHEIEARS N BEGC2014C, Bk A
InertCap WAX (No. 1010-67162), #1:£:60.0 m,
JEE0.25 pm, N40.25 mm, BiEHRE N
140.0°C, S Ak = IR N250°C, A IR A1 IR B F PR 1%
B N IR (140~160°C, 25°C-min™'; 160~240°C,
8°C-min’"), JE /1 N176.2 kPa, Mk & N24.0
mL-min”, 387 A 1.00 mL-min”, £83# 423.6
cm-s”, R H3.0 mL-min”, 437 H 200001,
R s vHE T 10 R B ot P £ B o 1) 68 o 00 s A5 o oh
R R A2, AR J5 ) R e T AR v SRR o T T R
&, g AT B S R S .
2.7 NiaFAEERER N HE e 2

ANV T 177 18 X5 45 % (double bond index,
DBI) )it H AR JERawyler:(1999) ¢ J5 %, DBI=

Y (nxp), nfg &M RITTIL 7 5 HIXUEEL, poy & IR
BN 73 EE, BIDBI=0Xp, 601 %D, + 2% 16T
3%P163t0XP1g gt 1XP1gy T25XP g0 H3%p 550
3 BRALIE

KHISPSS 19.08AFEAT Rt St 704, HiTukey
HSDAG 35 BEAT 58 3R 7 22 70 M, B MEK-F
P<0.05. Excel 20101 €],

SEREER

1 REMEIT TEI4S M EZIS EMERF M

A ) R R A R L A 6o T L T 2 1 1 —
HIESEbR . WELATR, 75 1EW &0 T WE5 1
MR BERT T E14S IRE G, CT#
145 FBEZ 95 B AW 2 5l R BE T 29.4%F0
24.1% (W3 25, [RIN 73l DLIE & 260 T <229
R 14T A EIN100%, HRARE NG
TEANE S AEYER T RRE, 7145/
SEEIT N RE T 29.4%F124.1% (5.3 % 57,
F ek Bk AT IS RE A TT 22 0 #r, R EIR, T
Fl45 EYE FTHREERES T EIS .
DR b, e 2 B B B 95 TR AR D =i T
#1450,
2 REMEBXN TEUS M HEEIS HEFREE
oAl

WE2-AFTR, fEIEH XM T, 7145 H

B ARSUIE X T 22 145 M9 5 A W) R (i
Fig.1 Effect of nitrogen starvation on biomass of ‘Ningmai
14’ and ‘Pumai 9’ plants

Bl i R x£SD, n=16, S HE_EHIAR /NG F-EER IR
FORBAR N 25 5 B35 (P<0.05), E1~5. 7~9[F]; NM14: “7#145";
PMO: 95 ; R
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P2 AR GUPME N T 32 145 M A O 5 it i S 3K 5 B (R S
Fig.2 Effect of nitrogen starvation on chlorophyll contents of ‘Ningmai 14’ and ‘Pumai 9’ plants
Ar BIHEGRE R B M ma & B/ SR b R

WELIT AN MM SRS ERAGREE
o AREMIA SN B SR S B A A
FEEEM R R, T 145 ML S 3R TR T
73.3%F165.7%, ‘HEZIT MHGEREEEEST
CTHE145 (REER); HER-BRIAIER &4 T
PIAS/INZE BRI 4 R /b AT 22 57, IRENE
WEIS MG RKa/bBEm T T 145",
3 REAMEN TEI4S MERIS HARALES
HAF,/F, K500

WEB-ARTR, fEIEW %4 F, BEFEIS 1

ML ER G FR T T 2145 ARE A T A5
PR R e A R BB T AR R, T
F145 T P& 163.6% (EER), ‘WEZIT T T
5.9% (BEER). KEMIAT, BEI5 1k
EHRBER T EI4T 21905 . E3-BFR, IEH
KT, BRI MR THEG)RER T TF
145 R EUE J5 S R e e LS B
TARFRRER R, “THF145 FET775.9% (B3
Z5), WEELIS TR 130.4% (BFEER). KA
B, RIS MR TER T 145 13.45

B3 REUIE X TR 145 MWL S I F e & SHAFEJF, 150
Fig.3 Effect of nitrogen starvation on photosynthetic parameters and F/F,, of ‘Ningmai 14’ and ‘Pumai 9’ plants
PR RN Nx£SD, n=5. A: b AEEE; B: G, C: T,; D: F/F,0
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. WE3B-CHrR, IR &M T, LIS K&
HR(T)RERT TEI45 KAWL )GE, T 14
SORIMER 9T I ZE B Z A I N FE T 73.4%F0
29.6% (W& 2 5). IRAMNE G, W95 M
R T HE145 1931845 . WK3-DFfR, 78 1E
WA, TSR INE  (FJF,1E0.78~0.81
Z ), RIEF 25 BEWAKT, EREME T, W
AN BRI R FF L # H BUAS R RS B 1) R B,
Horpe 2145 W95 4 i N 7 22.2%A0
14.1% (&%), WEIS MF/F REHT T
#1455, UL EgE R, AR N #EE9 S
BE 2 AH T o IR e B TR AE JF
4 REMEBN TEUS MERIS HHAEES
SRR/ RN

B EI4-AFT A, 1B AF R, BEEIS R

H R SRS B R T 7145 RARA )G, 7%
145 WIS H AR RESES I NET
61.7%H149.6% (&35 2 57¢), WEF95 I 1
REREES T T£145; HE4-BPR, IEH 4%
TR EEES M A P REH SR SRS B
T T#E4S; ha)E, RIS T #1455
M R R — PR AR Ik B 22 5 16 2 1 /KT o
5 REMEBX TEI4S MIEZRIS HHIERES
EANAE SN

NT U B U 2 75 X NS I 2 LbE
JE R i 1 G A 2T, AT XS I gt A B v i B
(2 20 s (MGDG. DGDG)FT#% i (SQDG+PL)
(& A AT T e et SR, 1E
WA, T4 BT N
MGDG & &EEH £ 5, WEIT /N

K4 IRGUIE S T2 145 M9 5 I Fr 5 S0 B 2 3 R i
Fig.4 Effect of nitrogen starvation on total nitrogen content and the ratio of total chlorophyll content to nitrogen content in leaves

of ‘Ningmai 14’ and ‘Pumai 9’ plants
Pl e it 20 Jx+SD, n=3; ISTA] . A: SRS & B SIS ER/ A

DGDGHLEa & R m T & 145, WL
NI R SQDGHPLE B E KT #1457,
AL B )5 T 22145 /N i IIMGDG
DGDGULL  SQDGHPLK) & & #8552 T %, 705 F
[T 47.1%. 26.7%118.5% (&2 5); WFH95"
A IMGDGHIDGDG 5 50 5l T B& 1 46.6%
H135.9% (2.2 % 7+), SQDGHPLI) & & S M i it
s R S5 P AN SRR R I MGDG
SQDGHPL & &AW B E R, BEI T H i
DGDG ) s B BH B E /T 7145,

/N I R e () 21 FLME AR RO FE 1 B T R 4
Iy BT R I, L FURE AR 1 32 A R o 2 A

FREWIRC18:3. HIEWH &M FH L, REMHa S,
N A IMGDG. DGDG A A2 SQDG+PLFA
MRS R (LLC18:2FIC18:3 N E) e B A T T
W&, T DS B RR (BAC16:0F1C18:0 8 3) & EH A
Fr ETH(1#6).

DBIAJ DL S B4 B J5 (1) 3t s PR AR d & P .
BI7HR, IEH%ME T, 72145 FBEEZ 5
A EDBLLG 2 =, 95 1 i DGDGHI
SQDG+PLIDBIH AR T3 145, W95 it
JHFMGDGIDBLE % 5 T 7% 145 [RA A
Ja, ‘WEZZ95 )t SQDGHPLIDBIT i, (HIL
MGDG UL K & TG FIDBIFE 2 3L T F£ &%, DGDG
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5 AREUPRE XS 7 2 145 W95 iy LG 2 B A B & B e
Fig.5 Effect of nitrogen starvation on the contents of galactolipids, phospholipids and total lipid in leaves of ‘Ningmai 14’ and ‘Pumai 9’ plants

6 AREUPREXS T 2 145 MW 05 it P 2 B AR FA) I 11 PR 2L RS 7 RO 52
Fig.6 Effect of nitrogen starvation on fatty acid composition in main lipids class in leaves of ‘Ningmai 14’ and ‘Pumai 9’ plants

P s B R R T o0 B, TR [ IR IR AL 20 FH A RN S 7 BERR IR 3875 Bl 17 22 57 8. %5 (P<0.05) o



S22 S /NZE I I AL RSt (R U 2 i 52 B L 5 A U 9 3 1045

K7 ARG xS 7 2 145 B 95 it 2L ZURE AR . AR A0S IR AU DBI 52
Fig.7 Effect of nitrogen starvation on DBI of galactolipids, phospholipids and total lipid in leaves of ‘Ningmai 14’ and ‘Pumai 9’ plants

IDBIZALA K, ‘T3 145 1 F F IMGDG.
DGDG. SQDG+PLUL K =g FIDBIXY S 3L B 1
B WETH T DUE 2, (REME T, #EE9
S P DGDGIIDBLE FHK T 7 # 145, &
Hh, WEF9 5 F P MGDGAHISQDGHPL UL 5L i
(IDBI#S R & T T #1457,

EIEH %4 F, #3295 fIDGDG/MGDGH]
PO R E & T 145 IREMNE )G, BEH95”
72145 IDGDG/MGDGIH ELAE 4+ 7 T+ T
20.0%H138.1% (W3 % 7)), HEHEIS 1
DGDG/MGDGH tAE & % & T 7 2 145 (K18),
AEEFH, FEIEE KT, TE145 59WFE95°
FIMGDG/M 4¢3 % A 2 7, ‘95 KIDGDG/M
SGERMAME/MREREER T T4, B9
5 HI(SQDGHPL)/ MR R WL T T #1455 K
BACHE, A RRFIMGDG/M 4% . DGDG/I
k3. (SQDG+PL)/M &g 2 DL S i IR /& 25 410 i
EFtm, WEEIT MIX4AN L EE B BT T F 14
5 (E9).

I8 AR I X T 22 145 Rl %2295 1 )y DGDG/
MGDGIH 1
Fig.8 Effect of nitrogen starvation on the ratio of DGDG to
MGDG in leaves of ‘Ningmai 14’ and ‘Pumai 9’ plants

1S
ARERCHVEKKENGNIRETRL —,
R g RED RN — R 5 A AR
Zhao%5(2005) % & S AT IR AL B 5 R I
H SR G BROCE MR RE TR, JFFHFE
AP EFEK. EAE T, IREEE, T 14
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K9 REAEEE 5 T2 145 M WA 95 i B v B 45 P 4 3 10 B A

Fig.9 Effect of nitrogen starvation on the ratio of lipid to chlorophyll in leaves of ‘Ningmai 14’ and ‘Pumai 9’ plants

SORWEZ T A A AR R R TR, I
HOBo5 EME I FRIK T 72145 ity
VAT EER B, EMAERKKE S
R RERENEM. HEREEERLRES
FotRe B AR R AR, HEEN &K
R A AR E AT bR . MR
2 S HM a2 A U2 B 52 (F 5 F£2003) . AL
WE R, fEIEH XM T, THEI45 R #EE9
SO F M GRS BAFFSRER 2R B
PR o AREMME T, IS/ A g R
Wt ERe . SILSE. BBHEENF/F 42
TR, (BT M X LR bR A 5
EE T TEI45 . ZAEFEQOIHI S, 1E
AN A 5 S BOKFE A BB R SR
HEMEEARE, XE5ATF A —8. KBEEI
A R R SR R, XA RE R 95 LT
T4 FREE MR AR M E R R R —.

W5 i R A A2 I 4 AR 65 1) B L 2H RS 4, IR
Rri 2 5 BB NE AR IR & &k AR (GaudesE

2007; Z1H%52009), AHFFLETIREY], ik AL IR
WA P IR REE TR, T 145 B9
5 FIMGDG 5 JE 38 A Ik B 22 7 B K
s AREMNAE J5 W95 1 T FIDGDG & e i 3
mT T 145, AP NEE SRR e S AR R
HEEEM IMER AL 25 E M2 FKCF, uBK
EE TR RS EA R FEOX A w R
JI65 flig 4L % 22 S R JR K] . NarasimhanZ(2013) & ik
RJa KEM F i IMGDGHIDGDG % & T~ [%. Ha-
ferkampA1Kirchhoff (2008) L J Kirchhoff%(2013)//f
FLFR W IR 5 4 2% 1) LU AR R A S FE A o 21 25
R ER, T HEE SR 0 e E R
B 4 8 2 1% I . Gaude®%(2007)HF 78 % 1,
TEAREE T, BLEIFIMMGDG/ 4 2 f1IDGDG/
MR WA RGN, REE IR ia T RRE R4
REAREA NERES. [REPHEE TH145°
S FIMGDG/ M4t % . DGDG/M 4% % .

(SQDG+PL)/it £ 38 DL S S Jig /i 28 38 1B 2 35 T
&, YIRS 5 WS M T 145 R T
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b e R LB A IR BT R/
MR R E R Z T T 145, RHWEHIS”
PIRBEAR P HEEAEEEER T 7145 . X
o2k A R B B 95 IR A RE J b T 22 14
5 1) IR R AT B B R R IR IR A= AR
RARHREAEE.

o3 JZBENEDGDGHIHE 731 BRI EMGDG
{10~ 1 2 5 T 24 B A 85 1) 2 P (Williams 1998,
Shimojima#1Ohta 2011). MGDGHIDGDGHJ EAAH
¥ ¥ (Harwood 1998). A7 &£ HDGDG/
MGDGH LUE E4ERF A 2 B 45 1 ) RE 5 T
% REEE H(DérmannfliBenning 2002). 7145 iy
BEAT, &AM AKCE R 7 2 R R AT
DA F 20 it JE 25 0 R AR E 1 . ZE AR Firh, IR
AL FR S AN A I DGDG/MGDGH I . A HF5E
W, SR JE RS B H IDGDG/MGDGH Lt
Hhn(Narasimhan52013). 78 At 105 45 By a8 (dn+
S a M EiRpia) F, Y2 R #DGDG/MGDG
LR . AW 9T R A 8 i 1 I DGDG/MGDG
(1) U AR Sk S 5 B 110 47 BEEBR S R 25 11 1) 15 T g
() FRT A48, AT 2 i AL B Bt 52 % (Torres-Franklin
£$2007). DGDGHJHX} & & DGDG/MGDGIH Lt
{E5DGDGIAH %} 7 8 FIDGDG/MGDG H {8 75 3L
Aty o0 25 1 200 W B R R A G B L B B 1
K= S NI O A S N N S DT E S e
(Bruce 1998; Chen%52006). #H b, 7E & i pria
N, /P DGDGHIDGDG/MGDG HAH FH 1 i 43 %
TR I PR ARAE P O i 4 ME (ChenZ$2006) . DGDG/
MGDG £ 5 M - 234 55 1) 368325 P DL R X731 |2
A E M. GaudeS5(2007)HIF 5T & W, 400 Fg I 1E Bk
BEAMTMGDI. MGD2FIMGD3 R IEANZ R
Wi, {H5Z 0 DGD1 VA K DGD21{13 15, KItEMGDGH
B RIS Z BLE RIS, MGDG ) B AR A2 KN R
AAFAEFIMGDGH A T DGDG, M 3 5L
MGDG [#{% LA X DGDG ) 7t &, RIS 2 7
MGDGIAIDGDG 4k . EARWF T H, (REMHE T
W95 IDGDG/MGDG L B & T T %
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Effect of nitrogen deficiency on leaf lipid composition in different nitrogen-

deficiency tolerant wheat (7Triticum aestivum) cultivars during seedling stage

QI Ling-Yun"?, YIN Li-Na'**", ZHANG Mei-Juan™**, CAO Bei-Bei"’, WANG Shi-Wen'?*’, DENG Xi-Ping™”’

'College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China; “State Key Labo-
ratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, Chinese Academy of
Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China, *Institute of Soil and Water Conservation, 'College
of Life Sciences, Northwest A&F University, Yangling, Shaanxi 712100, China

Abstract: The objective of this study was to evaluate the effect of nitrogen deficiency on membrane lipid com-
position and contents in different nitrogen-deficiency tolerant wheat (7riticum aestivum) cultivars. Two wheat
cultivars (‘Pumai 9°, PM9; ‘Ningmai 14°, NM14) were grown in nitrogen-deficiency hydroponic solution for
one month. The results show that the biomass was more decreased in NM 14 than PM9 under nitrogen-depleted
condition. The chlorophyll content, photochemical efficiency of photosystem II (PSII) and photosynthetic rate
in PM9 were significantly higher than those of NM14 during nitrogen deficiency. Lipid analyses showed that
the levels of monogalactosyldiacylglycerol (MGDG), digalactosyldiacylglycerol (DGDG) and total lipid in the
two cultivars were decreased under nitrogen-depleted condition. However, the contents of DGDG, DGDG/
MGDG and total lipid of PM9, the double bond index (DBI) in MGDG, phospholipid (PL) and total lipid in
PM9 were significantly higher than those of NM14 after nitrogen-deficiency treatment. Taken together, the
changes of lipid components and contents in leaves might play an important role in the response to nitrogen-de-
pleted condition.

Key words: wheat (Triticum aestivum), seedling stage; nitrogen starvation; nitrogen-deficient tolerance; mem-
brane lipid
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