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Effects of 15-day continuously shading treatment after flowering on
grain yield, quality and aroma of aromatic rice

MO Zhaowen'*" | WANG Yilei'", XIAO Feng', TANG Yongjian',
PAN Shenggang'*, DUAN Meiyang'*>, TANG Xiangru'~
(1 College of Agriculture, South China Agricultural University, Guangzhou 510642, China; 2 Scientific Observing and
Experimental Station of Crop Cultivation in South China, Ministry of Agriculture, P. R. China, Guangzhou 510642, China)

Abstract ; [ Objective] To investigate the effects of 15-day continuously shading treatment after flowering
on yield, quality and major aromatic compound 2-acetyl-1-pyrroline (2-AP). [ Method] Two convention-
al aromatic rice cultivars of Yuxiangyouzhan and Nongxiangl8 were treated by 15-day continuously shad-
ing after flowering and natural light in the field. The yield, quality, 2-acetyl-1-pyrroline content and other
indexes of aromatic rice were measured. [ Result and conclusion] The results showed that compared with
natural light, the 15-day continuously shading treatment after flowering significantly increased the con-
tents of 2-acetyl-1-pyrroline and protein in grains, and significantly decreased 1000-grain mass, seed set-
ting rate and yield as well as head rice rate. Therefore,low-light stress plays a positive role in the aroma
enhancement of aromatic rice but leads to a yield reduction. The effects of shading on other grain quality

traits are different due to different varieties.
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K, LA B 57754 0 . 5152 T IR
STRDRE ™ EIRHIA SO R B SE 0 2B
FATEAR 75 6 908 0 2 LR
ST HOTFLSL BF R 4 TR A T B
2- -1 LSRR (2-AP) i Tk A S
HEAL AR R AR T REROK 0T o B
BRI AR > 5 78 B LI F 7
SEBAEREARES 7T 2-AP 97 1 s AR AR HY A [l
TR TN, 455 40 A S X
WA MR R TR S RS 4
A IS AT KRR AL R ) JE A TR PR
LR FERR A BRTA “CHIR (2-AP) IO W52
SETLRI. ABIEHEF 2 R D S B ELAE
SR 15 d SETRE BOBIUALER, SM7 T 25 54
15 d TRt TR LB, TR
PP PSP R .

1 #R5E7IZE

1.1 #RFR e kR

DL B S D A o R AT 18 bkt X5
T 2013 AEAEAE RO R AR A T, /KA -3k ot
WR AR 25650 g - kg™ 2% 1.362 g - kg™ 4
W 0.958 g - kg™' .44 17.520 mg - kg ™', 1+ 4 pH
4. 88.
1.2 R@igit

RFZX BT, BB A A AL B 2 AN R,
i X CHRAE I REI X KRS T 7 H 15 HREF,
8 5 HEEAR, 2 Wik, FIE % R 20 cm x 20 cm),
ANXIERDR 16 m* 3 WEE. KFEHAEE (10 H 3—18
H) FHOKFEEZ 35 em b3 55 B2 BB G 6 W (5
HEFR 11, 5% ) FFE 0 15 d, DLIEF B REAE X i
AbFR (CK). i FH K R & FHIE 1 500 kg - hm ™ (N,
P,0, K, O A HLJ5T 51 & 53 8053 0 0 12.5% 6. 0%
10.0% | 15.0% ) , H:rp 3L AE 5 900 kg - hm 2 | BEAE Ny
600 kg + hm £ A0 PR A AR I Fe AR i 4 — 5

1.3 EIEIRFFTE
1.3.1 FEAAMRBEFMNEZ TR
A5 B)YCE 1 m® KRS, Il E e, 3 R E A
FE/NX AR 30 SRR, 0 SR A UL, 3 IREE. R
PV A 1 YA RO, B AL B R PR ALK S
AT R SR 25 50 TR
1.3.2 REHEKSR RERFRAIHUME YL
AT . K 232 TR K R T I 5 )M 17 A 35 i
KA INMJ3 F3E47 0 5 . 2% ] Infratec'™ grain analy-
zer(FOSS-TECATOR) Ml 2 Fe ok H 85 UE B & i 2R 1
JoT R R A
1.3.3 R AFAanE FRE(2-AP) MlES
221 455 1 7 vk, ] GC-MS QP2010 Plus 7
SAH TS BT I A T A
1.3.4 HTRE SRS WE Ik
TR AR A - 24 2R BE Ak U R A AR S5 B, 4
2R M 5 AR T, 105 C R 30 min J5 5% % 80
CHET 2 fE BT i 5 PR BT i
1.3.5 Hitkse RAATEIM RS 0N T (0
FHZEH A AR IR S S IR s T
FEREIRZR & R E S BB T k.
1.4 HESFITEHH

K Excel 2003 F1 Statistix 8. 0 4 487 (4 1F
B ARG 50 HT

2 HBRE5TH

=GR R, 5IEFOCIAE L, 18 )5 Frst
WG 15 d b FRA B E AL T FR ST RE. T
LTI 25 SR o, e A B PR T 27.93%
~33.13% .6.12% ~10.96% .28.54% ~31.11%
47.01% ~57.28% . 465 F5F 2206 15 d AbFR Ak
18 BB ERRAR T 20. 18% , ik B & 7K F-. 6
JHE A R SK g ol R K TG B S ) e ol R Ak P
) B AEAN S 25 R i 7K R 1 TR0 o, e AR PR
AN RS

R1 LEHSEEX 1S dLAENERTFEREMEEZHOE M

Tab.1 Effects of 15-day continuously shading treatment after flowering on yield and its components of aroma rice

A Lz ByCHAES BEBRE 45R/% THFH/g PR/ (g-m™) BT/ g

S igia 9.60a 161.30a 56.89b 19.94b 437.97b 45.88b
EH IR 10.20a 185.31a 82.58a 21.24a 826.50a 68.61a
H(E 9.90 173.31 69.74 20.59 632.24 57.25

K7 18 i 9.10b 113.50a 61.16b 22.34b 355.19b 43.15b
E#ER 11.40a 135.73a 85.59a 25.09a 831.44a 59.87a
Hyf 10.25 124.62 73.38 23.72 593.32 51.51

AR (F ) WA 29.11° 2501. 88 ™ 1.59 0.71 2.97 25.43"
JeE e ab 10.37" 51.01* 146.13** 24.51* 139.35* 32.70
amA xOERUEE 0.02 6.42 0.09 8.19" 1.43 0.76

1) Bl — S #t B 51 848 )6 FLAR — MR B T4 R T ZFREH(P>0.05,18D i) ; FAABARA = 7R #= " 55 &

ik 0.05 & 0.01 49 2 FKR-F.
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2 MAEREN X T &M, 5 IEW LA
FO, AEJGFFERHE 15 d AR B 25 e vy 1OREOK SR AR
EHEI ey R INER- 2T o o A RS
KRS TAE 18, HIEHOCIRAL BLA L AE 5 72k

615 d AR PRI AR TR R BRE ol T, R R T
FORE A B . a5 e IR B AR, & A
AURER A KR BEROK R L R R & i e
ZE5F.

R2 HEESEL1S dRENEREBXRRNYSZm
Tab.2 Effects of 15-day continuously shading treatment after flowering on aromatic rice quality
LR b3 Bk A/ % KiKFE/ % BRAE/ % w(EEAR)/ % w( EEEER)/ %  BIHHE
S, 84.12a 72.86a 68.45b 11.03a 25.13a 7.57a
ESialiifi) IEH OB 83.34b 72.84a 70.79a 9.45h 23.90b 7.60a
¥l 83.73 72.85 69. 62 10. 24 24.52 7.59
S 82.32b 68.01b 60. 34b 9.37a 18.47a 6.50a
718 E#OLR 83.21a 70.04a 65.84a 8.40b 18.70a 6.65a
[ 82.72 69.03 63.09 8.89 18.59 6.58
BRI ) P 364. 82 641.39™  1506.17" 26 569.00 " 270.23 ™ 395.70 *
p iU LEL 0.41 20.85" 176.12™ 2128.09™ 1.40 1.98
m A < OBIRAL . 86.73 ™ 21.88™ 28.45™ 124.45™ 3.01 0.80

1) Bl — & #t B 5 48 )6 FLRA — AR B R84, AT EZFREH(P>0.05,L8D i) ; F LG AR
ik 0.05 2 0.01 4§ 2 ZRF.

3 MEERFEW, 5 IEFE SCIAR L, 185 fr 2k
J615 d b PR R SRR R S R 2-AP i
BB R T T 45.43% ~ 78.93% F1 41.68% ~
79.99% . AL FELLIEE 15 d 2 FEAR E AT A AL

x3 WEHEIEN 15 d REIIFH LR SR 2-AP 221"

Tab.3 Effects of 15-day continuously shading treatment after flowering on total nitrogen, proline and 2-AP contents of aro-

*”/SXL“ s ”éj\ﬁ‘]i

2R % . RS FFLLIEEOE 15 d Ab 3% HAh 45 b7 52
A AS J 25 o 5 0 R A 5 A R R
AR 5, A AR TR PR i A 35

matic rice
g e w( &=R) /% liiE=Ni % 2 - AP
R 25 Yy (pg-g™h) /(ng-g™")
WG 1.920 3a 0.598 9a 1.094 la 2.637b 155.98a
A 1EH B 1.320 4b 0.376 la 1.185 4a 3.365a 86. 66b
¥ 1.620 4 0.487 5 1.139 8 3.000 121.32
WG 1.217 8a 0.526 2a 1.022 7a 3.921a 123.18a
£ 18 IEH LI 0.680 6b 0.408 8a 0.994 0a 2.615a 86.94b
¥ 0.949 2 0.467 5 1.008 4 3.270 105. 06
BRRP(F ) A 32.94° 0.32 1.21 0.53 15.44
SCHR AL T 29.95* 3.11 0.18 0.84 44,47
ShFR < OGHALEE 0.09 0.30 0.66 10.36° 4.37

1) Rl — &R 51 486 LR —AMBR A5 T84 A FEZFRRF(P>0.05,18D i) s FABARA“ + 73" «+ " 0l &
=ik 0.05 2 0.01 49 2 FKF.
SEAR, A RO RO TR B S R B, 7 T R
JE R FEHE SR 2 W KRS v B AR
FH A ) A 7 RS DA T (8 K e T ) 4
TR

3 it 54it

ABIFERI LG RSt 15 d A0 PR i 5
AR R R B SR TR i, IR

B RR R, SRR — 8 bR
FEINN , HESK TS Y6 5 T A2 03 R AL 78 58 1

ARWFFERN] LG RS20 15 d b PR S AE K
BT BRIRERAOR, SR gl s U 5
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REK AN TR B R B R R A R R
I T EEAE AR, AT 7 AT BT E SE B 5 Y
e AT AR oK 1 2 1 B 5 W Y 2 3

Buttery 25" 1 Suprasanna 25" % P il 42 ik 12
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615 d ARFR A ORORL I R i 0 AR, X
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gb. BT RS T W R A R R SRR
B e b 33 10 A R R R B S TR
AWFF R ACSE RS 15 d AP 5 F A kR 4
R M 2-AP 5 1 I 2 TR OB B,
1, AT RAIA A 3864 35 1) T S0 IR WA R T T
AFT 2-AP YRR,

25 LRk ARJS RSt 15 d AR R AT DL 35 4
o AR A 2-AP FIEE B R, PR A 7 e &
AL R (BRA RCBEELS ), R A LAt & S5 1 AR
(1R S M) PRt i S 3R 559 06T AR AR LU s Ak
Tk R ALE G G EXT 2-AP S0 1) A= BEAL K7
FAVE T TAE AT — 22 T
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