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Effects of fulvic acid on chlorophyll fluorescence
parameters and MDA of sugarcane
seedling under water stress
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Abstract; Two sugarcane cultivars,i. e. ROC22# and YUANLING # , were used as the plant materials for the exper-
iment. Normal water supply (CK1) and fulvic acid (FA) of five concentration levels,i. e. 0 mg/L(water,CK2),200
mg/L,400 mg/L,800 mg/L and 1 200 mg/L. were sprayed on the leaves at initial growth stage (four to five leaves)
to study the effects of different FA treatments on chlorophyll fluorescence parameters and MDA in sugarcane seed-
lings under different degree water stress. The results showed that Fv/Fm, Yield and qP was higher in FA treatments
than those of control-2 under moderate water stress and severe water stress. Differences in parameters of varieties
and among treatments were found. Comparing with the CK1,the difference of gN among treatments is not obvious.
The higher the FA concentration treatments were, the lower the content of MDA was. The content of MDA was sig-
nificantly lower in FA treatments than that of control-2. On the whole,spraying FA can improve drought resistance
at initial growth stage in ROC22 # and YUANLING6 # under water stress. The effects of 200 mg/L and 400 mg/L
FA concentration treatments were better than those of other FA concentration treatments.
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#HER (Fulvic Acid, W # FA. X Z 5B 2
fE AR (Humic Acid, HA) B4 59— Fp, ZHEER K4
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1.1 iR HEmM
FEHROC)22 # (A FEM 6 # (B).,
1.2 5@
RERANEERIEETLARER, S8
92%.,
L3 RRABRIET
AR ET HAFHEHBREHTRA
BB TR A, iR E 6 ML IE
HA4t7k 0 mg/L FA(CKL) ;2. T &8 0 mg/L FA

(CK2);3. T2 200 mg/L FA; 4. T2 38 400
mg/L FA; 5. F 28 800 mg/L FA; 6. FEHHA
1200 mg/L FA, G4 K 5 #F,3L 60 £,
1.4 K4y BriE 212

W3 AMEBE: LEAEMEKE (SRWC)
75% ~80 % IE WK (B IEEKATEKJG) 4500~
50% K BE T a8 25 %0 ~30 00 R E T 2 A
HREE K 4~5 5k 58 2 o 6 % i T 8T i 2 BR , R
MESE ZRWE— WK, ZEE Itk 32 4, #17 T8
JoiriE AL 3R, € B E S OKE VR A B 5 R
E.UEMaRE. EEBELEZERKREE
ALK I AR B 2 5 TR A IR
1.5 MEH*E
15,1 23astakEami HARERNE LS
HXEKE EXMNEKE=LEESKE/HERK
£ X100%)
1.5.2 momeym & FRELL g #F0F, i 10 =%
ZB(TCA)Y10 mL, . 15 min(4 000 r/min), B 2
mL EFE® N 2 mL 0. 6 % B E b 28 (TBA) , i
KW 15 min, % # J5 f§ H & H# UV-1206 840665
i€ P FE 450,532 nm F1 600 nm 449 OD
(B EH 5 ,2004)
L3 t@ERLEHKME HEREEHNTE
17:00~18.00 At ) Bt B, ERAE KB —HAREN
AR+ M, W T 5 BUREE B 15 min, 2k
FEE 4 7= B PAM-2000(Walz, Germany) {£ $#£ &
HGgREREAN. FEERETF/RERL(ESH
2030B) W %& H FER 19 PSII R ) S BB F (& (Fv/
Fm), PSII ¥ 7 % (Fv/Fo) . X &8 BE T 8
(Yield) JEAZEBE K FZ I (qP) FEHXIEB K FZR
(NEMZRRNEH. WESBAETRKRENITE
B ROEFK4A,2002),

2 HRE5H4

2.1 KRG EHFR

2.1 1 B LEARSTEA  HHBEELEF
WBE—UOKZE,#17 B R T R MHE . 8§ KT 138
KAWMEE, ML KSERBME. WUBHE.
WIEHE S KB 8 K ABATFTHEMEME
BERiE,0.15.30 d ML FIE#HHEK.
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s PSII J66E# 463 F (Fv/Fm) R &M T
PSII R A LEEFBRENBRRKETFTE ATE
Y F PSII R %] )6 B8 5% #: 30 3, R B PSIIL #)
FJGRERIRE ST, B 1 N A 9 32 B 35 35 b e B R B 88
HIJ6 A A 38 W R 38 AR (R IR AT %, 1995; 3k sF 1=,
1999),

®1 LEZELEMKSTUER

Table 1 Soil water regimes after treatments
Puiiling iR S ih R LA KB
&) (d) Degree of leaf-roll BKE BRE

Days Relative Degree

after soil water of water

treatments ROC2z# b4k 6 content( %) stress

0 E# E# 76.2  IEHHEK

5 #410%+4 25 30%+4 49.7 A
] 4 il

8 % 80% +4 #20%+3 25.1 EEME
i ]

15 EEHREEES EWPHEREL 7.8 FKkT7d

H1EzH A EELMEPETEMELE
B Fv/Fm B —ZEHm, S T RV LR LK
RMAEXEETEMERG, &4EM Fv/Fm HE
AARBETR,EKEZTEHELER Fv/Fm
HAERKE . BEREWERFFEER. A LEEF
FEMET,Fv/FmEARFEFHRKALEEETE
i &4 T ,A3. A4, A5 A6 43 Fv/Fm H¥E
FTEXBAR A2, B 78X 75 B P REE B A3
. Fv/Fm &K ME M 6 # HF B6 B Fv/
Fm AR TFRE=ZKE FA LR, BHHEERE
FTEXNE B2, RYTEMiE S PSILEEEE
PO, ME TG ERNE RN, BETHE
BR AL X it Fr Ot BB 5 1L SRR B — B 9 R R 4R iF
fER. BK 20 d AR T 2SR Fv/Fm
HETEEME,ROC2# TEAHEM BT ER
THEMar B ME. B Fv/Fm {HEEK TR 8
MBI EEER.

28 B & IF % BEIZE¥ 79.8 HiK20d
.84
0.82 g 82 [ o BB1 §B2 MB3
0.81r . 0.8k WB4 0OB5 HB6
0.8 .
0.79+ ! 0.78 [
€ o.78f gﬁ; € 0 76
£ 0.771 A ’t & 0,74 H
0.76} H NE : u
0.75} H « ‘ 0.72 =
0.74} H ’\ : 0.7 H
0.73 =it 1N 0. 68 1 1 1
EEMk PEME EEME EXK7X 8k20X ERMK FENE BEME E/Kk7X 8k20XK
BMBIEE Water stress degree
1 ARELEHEES R EREELSE(Fv/Fm)
Fig.1 The Fv/Fm in sugarcane leaves under different treatments
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Fig. 2 The quantum yield of PSII in sugarcane leaves under different treatments
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Fig.3 The photochemical quenching coefficient in sugarcane leaves under different treatments
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Fig.4 The non-photochemical quenching coeffient in sugarcane leaves under different treatments

2.2.3 @ BTN P UM Fa HERK
RERRA B PSIL KB A O A FF B BRE H O B
& IS AR , T F PSIL 9 % R Be B R,
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AEREHN K T ROC22 # 7 & B T 5 8 B i
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B K FIEF AR AL, 7£EE b,
BS t B2.B3.B4.B6 By oP {75, HMLBLE,BS %
BETEWATEMRARFEEEN PSILWH FER
EHE, X5 ROC22 4 B AR, R FA b 7ER
B YAk 2 OB 5 T, A7) & b ) AR 2= 5 .
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A L F AL BT LA P SR B R OB BE T 4 B
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WIS, MEMERENINE, 4450 R Al
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qN B A [ 48 BE 34K T I & Kk 0 B A1 # BI,
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Fig.5 The MDA content in sugarcane leaves under different treatments
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HEMEN, WFE 1200 mg/L FA, 7 A EFH#E
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