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FZE [ B9 RIS L IEX & RDG AW AL = R AR s . [ 05 12 ) 08 it F A& 8 & RIS 5 % B HE 2 A
B DUH A RS AL AR o R 18 G A i RS o AR EEA T R S EE A, XA ] i AL Ak B ] ) 75 SPAD
fi. ﬂfﬁ*ﬂ?“%ﬁw%;“téi%%&ﬁ‘ﬁéﬁ“\Eﬂzlittt”t%\?%)ﬁ%ﬂ%i\Hﬂlﬁ’ﬂ‘éiﬁlﬁﬂﬁfﬁi%i&ﬁ%%%ttﬁcﬁ}?%.
(SR FZEE ] 5 W RO LA, A& AL B 4R i T 4 DA A AP 2L B /5 0189 SPAD {H i i BUR B 0 &
FRT Y BN R A RS L HIALAL B A CR HE BRI 4 7 5 ik v T MU A A B, e 7 o %?ﬁﬁ%u;&ﬁ
o AR A 7 B R T I Rk 16.46% ~22.33% . é*a?ﬁﬁﬂﬂ&lﬁﬁﬂﬁ%ﬁaunﬂj‘ﬁ%ifﬁ REITEA B R I
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Effects of special fertilizer for aromatic rice on characteristics of
photosynthesis and matter production of aromatic rice

LUO Yiming, XIAO Lizhong, PAN Shenggang, NIE Jun, TANG Xiangru
(College of Agriculture, South China Agricultural University/China 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 special fertilizer for aromatic rice on characteristics of
photosynthesis and matter production of aromatic rice. [ Method] A field contrast experiment was conduc-
ted with four conventional aromatic rice cultivars, Guixiangzhan, Nongxiang 18, Xiangyaxiangzhan and
Meixiangzhan , to evaluate the effects of special fertilizer for aromatic rice (SF) and conventional fertilizer
(CK) on relative chlorophyll content (SPAD) , leaf area index ( LAI), net photosynthetic rate, photo-
synthetic potential, crop growth rate, dry matter accumulation of population, harvest index and grain
yield. [ Result and conclusion ] The results showed that compared with CK, special fertilizer for aromatic
rice could significantly increase SPAD, LAI, net photosynthetic rate and crop growth rate of four aromatic
rice cultivars at the later growth stage. SF could generally improve harvest index and grain yield, inclu-
ding a significant yield increase of Guixiangzhan, Xiangyaxiangzhan and Meixiangzhan, an increase of
16.46% —22.33% . The capacity of photosynthesis and matter production of aromatic rice cultivars at
the later growth stages under SF have obvious advantages, and SF promotes the matter production and ac-

cumulation. Therefore, the grain yield increases.

Key words: special fertilizer for aromatic rice; aromatic rice; photosynthetic production; dry matter ac-

cumulation ; grain yield
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B g S RS L AR B RGP R AR B ST 29

FrAE A 2 AT W B i R MR 2 A8 =%, IF
HERE & Z2aE R EAmMMEcER, 570
EAR 5, DR AE [ B 1l 3 b A oK A B A 2 34 g oK
(2 ~3 4%, BAT R m TR EAaEsk, TR
AR, TG AN B R B2 1540, il ok
WZASAT, IR E R R R AR K. (B T &
mn P S AR A i, ORI AN, TEFR E 7K
R — B R AL T S FRE R 0L
PR 0, RRAERT N A HE AR AT B 2
TR, (A LA BB 5T 248 b F 3 R Pl ik
HHERESW Y KR RIS A
MY RAE T RRER. LT RBERECED
A LR G )8, JT RSO T R E Y. A
SR AU B A AL A 7 S S BK R
SEMR I AR JE TS A BRI A
7 R E R AR AR A K R I 2 T
b, S BERIFY 32 B DA ) K R S RO TS A R
TP B AT v b R G5 R e, A B AR O
EEi /) Dita YR S 0 B R 0 =R T = 11 N 0
Pk T AR LA 2 X AR R T 4 A LA A
A A i A AR L IR A5 B AE A 2 Foboite AR Ab
MR E R X EH R TP A = R DG
FREAR A R S5 A B AR S PR bR ) 52, LA B 2 R
HIPCAHE TR, 5 A AR 7 1Y A 2L AT A i
S
1 #elER=E

iR I HEER
IR T 2013 AR RZRAEAE R ROV R =B A )
PET. IR R AP 23.34 g-kg T 2R
1.139 g-kg ™', 28 1.136 g-kg ™', 22411 24.41 g-kg ™',
A 114.27 mg-kg ™', A 2 W561.34 mg-kg ™',
U 127.04 mg-kg .

1.2 RgE#F#t

PSR AR S R E I8 R F G MER
o7, YR L ORI 5 g R, R AR RS AR R 2Rk
Fheteft. FR LA w (N)12. 5% ,w (P,05)
6.0% . w (K,0) 10. 0% . w ( £ HL J&E ) 15. 0% .
w( BRI ) 2% «w(AALH)0. 1% 5 4%, HALH.

1.3 &%t

01 2 it AL AL 3, BV it FH A A & HIE (AR
SF) 1 Kt JE (155 F% CK). SF. jifi F & A5 % FIE
1500 kg-hm ™ 3 BEAE 4% B HE 8 02 it . CK. it
F4l % 180 kg-hm ~> GHAL#H 225 kg-hm * 3L BEHR
Bl ST L 624 it FH 5 Bt P, 05 90 kghm ™, — ¥R Pk
AR . 50 R X T, IERA = IX, 4
FiOMRIX,3 WHEE ,/NXHEF 48 m®. KR AR LS
720 em x 20 em, WA . F 2013 43 H 10 H

1.1

b4 H 1 HZHR,S A 18 HrBelifiue:,6 A8 H
ZPREIIIORE 6 A 20 HSPREIUICRE 7 H 8 H AR
FE,T A 12 HSER. A P T 7 7 TR T

1.4 MEmMBEFAZE
L4 1 vrgpfastas 00Tl R,

SR TR ST, T SPAD-502 A 45t 22l
S R 2 AT 2k (SPAD) . 4 i
P EH5 1/3 i 36 1/3 ) SPAD {i, 5k HOF-Hy
{87, BN 20
4.2 Aoebak sk SMRIT AN R
350 BRCIIBCRUN | ST Li6400 32 e A 2l 2
(O H e £k %2, /MK T 5 OK.
143 FHALet@R ST
SERL) AR/ X BHRE 4 96, 6 Ok B 1 64
H 25 T BT, T 105 C LR & 75 30 min, 76
80 °C A F 25 07 FLBR I L M 2 0
L4 =% KRARIE, FHA THCE .
5 50 7R AL 3 UK, JFHR SRR
1.5 HIEE S5
N 1 SPAD — il SPAD
SMDﬁﬁ%ﬁ=%$%%%%§@fj :
o AT
ORI = G bR B T
S =1/2(L, +L,) x (1, ~1,) 5
Bt = 22
S W, RW, R R 2 BT R A 0,
WS 2 Y2 R ]
K Excel 2003 #:47 %R % A, % F DPS 7. 05
T SPSS 19 HCHE S HT B AT AR B3 | 4P

2 H#RESH
21 EREHARYERBHAMHEEZHNESEN
A

M T AT LUE AR B AA K R B R (3 BE
A2t AR L FHIEXS 4 AR M SPAD (Y52
i) , B AN R () A e A R e o 22 BRI Y
SPAD {EL 3% =5 T HAHNE CK, A7 18 7 BEMA R SPAD
(R T HARDL CK, R 5 M5 o 1 0 B
AR SPAD {E731 .35 v T HAH R CK. 7R
AR R A BRI G A e ) |, &R L AT 4
ANEERE AN SPAD R (14 520 K B — 2, 23
e TIHARN CK. AL Rl SPAD {122 5 1
RS SR i 22 AR S35 52 R 43 BB % SPAD
(B FFREI 2 I Y SPAD Seisid s 4in] J, BRI r
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Tab.1 Effects of different fertilizer treatments on the relative chlorophyll
content (SPAD) and attenuation index of aromatic rice leaf
it A L STEEM 2P Rl SRR A SPAD ZEHFE %L
s eineit SF 39.27 36.67" 41.95" 32.70" 0.22"
CK 38.45 34.77 38.33 29.17 0.24
18 SF 41.93° 40.00 43.77" 38.30" 0.13°
CK 38.15 39.63 41.50 33.33 0.20
L20E G SF 39.35" 37.97° 41.23" 30.43" 0.26"
CK 37.90 35.60 37.80 25.03 0.34
e SF 38.75" 35.80" 43.03" 32.15" 0.25
CK 36.67 34.63 37.00 28.05 0.24
G 3 HEAL 60.50" 6.91" 37.37" 57.32° 15.72°
(F) i o 13.50" 13.97" 4.95° 32.65° 34.21°
AR x i F 5.96" 0.63 1.59 0.50 4.62"

1) SF. &4+ Aie,CK: FHhe; « " kTR —&mAmE LK SF L5 CK £ 5452 2 FKF(a=0.05, LSD ).

2.2 ERTRAEXEREHERERNZIE

K2 RYLIERRE L AT Al AR 7
18y T AR K (LAT) B3 BE ) 2 100 53 v
FOARRE K, H 73 B 3 2 5 A o8 21 W 25 P 22 S
GIF T A LAT DAZEREIY) 2 0 1 18 25 v T LA
Ji7 CK. 67 i 9 LAT 1573 BES | 22 R 01 A i 0]
%t THAHRL CK. Ak, 4 A AAs i Ff ) LAT By 2
RSETIE K R R B IR S A A
LAT, AN[R] it Ff i) LAT 7573 BE S0 A 22 BRI 22 5 3%
FIERE A1 it o ) 58 A FH A 2 R 0 73 BE U] 28 5 RE AT
LAL

R2 FEMEAEANIEEREMERIEE( LAL) fgm"
Tab.2 Effects of different fertilizer treatments on leaf area

index (LAI) of aromatic rice

rn AR SEEN ZEREM SRR iUl
5 SF 3.27° 7.8 6.74°  5.38
CK 2.47 4.95 5.32 4.88

feH 18 SF 2.92%  14.24*  7.07°  5.27
CK 2.06 6.05 5.52 4.09

S A F L SF 2.32 7.47°  7.69°  5.56°
CK 2.30 5.38 4.40 3.48

FF SF 2.33" 11.05*  5.50 7.24"
CK 1.43 6.45 6.23 4.36

AR SRR AR 37.02° 79.90°  12.98°  15.38"
(r) fEh o 15.18°  13.69°  0.22 1.84
Akl x ffh 3.89°  7.38"  4.59" 1.51

1) SF: %484 AR, CK: FHEHE ;" £ 7 F— &40 R
A %KM SF 5 CK 27155 8 FKF(a=0.05,L8D %).

2.3 ERTABRMERNESLEERNEM
H1e 3 AIAL, 5 H MU T be e, 7 Fed e I 2
P TEER S TS S ER, BE RS
TATE 18 M 5 AT 5 W (G A ) /Y
FOCA AR, BER S TR o e R R
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IR RO G R WAZ FORIEE , ALRHE 2 /0
AT OGS R BRZ2 RIS, AR G A Y
FOG A AR 28 S W 5 AERHAIL L b 22 ) A 52 B4
SR R O A R
#£3 REIMBLEXERAH 54 ERO R
Tab.3 Effects of different fertilizer treatments on net pho-
tosynthetic rate in leaf of aromatic rice

-2, -
pmolem ™" -5

Ly Abd AyEER] ZRREEN SRREHT i
) SF 21.77° 20.47° 19.33" 14.14"
CK 19.87 15.49  17.14 8.40

£H 18 SF 22.63 17.46  21.16° 16.88"
CK 22.78 17.57 19.12 13.94

L FE L SF 27.94* 20.86* 18.83  12.87°
CK  23.80 15.11  18.45 10.47

ENn SF 21.33  16.42  18.85% 14.81°
CK  21.62 18.12° 14.87  13.94

AR SRR Rk 5.02° 28.17° 13.68* 15.75°
(F) AP 12.83° 0.71 5.38*  7.25°
REkE x GFf 2.77  19.28*  1.60 1.82

1) SF: &45% A Ae,CK: % HHANE; " KT F — ket 48 R
£ KB SF L5 CK 25722 2 FKF(a=0.05,1L8D %).

24 EREABRNEBELEEMBEEKER
A

MEA4MTH, EREHEEERET 4 F
A& E T A 3 AT R M B (57
P 2 ) A AR 18 R A RN 3E
i LA S AN CK 4» #2557 18.85%
17.96% 68. 12% F1 25. 08% . /A~ [a] B} 42 2 5% iy
HAEE W B A S ANTE] SRR 2 4 BE I 2
ZE R P R 2 SR R A BB S SRR Y
2 AR B3 5 4 BE W 2= A FE I O A B e
PRA KR, A= B AT B B (o BEI = 2 R ) |
FEA 5 R A 18 FISEA (5 i B (R A= KR 4 BIMK T
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& — 2 AR IR B ARG5S 7 R A 52 31

FORARE CK; 22 R0 2 57 BRI BR 56 4 o5 41, Hor 3 4>
i R 38 2 v Y K 2R B R B B (57
MR, FR MR ERS T 4 D FMEH
MR AR A3 LEAR Y CK 35l 32 5 T 26.37%

35.55% 97.26% F1 238.13% . /~ [a] A RE FILAS 6] 5
MEABOEMBEARERKRREZREE, RS M
B4 22 HAE FH 25 5 e A2 R A 2 R ] Y B A
K&,

®4 ARBELEMNERASGBMBEEREHZN

Tab.4 Effects of different fertilizer treatments on photosynthetic potential and crop growth rate of aromatic rice

)lﬁ%?}/(Mmz-d_] -hm_z)

BEARAE KR/ (grm 2 -d )

o
A s I 1 Il I I} 1l

A SF 1.586 5" 1.2657" 1.5356" 19.74 29.87 30.09"
CK 1.247 7 0.971 3 1.2920 23.93" 11.92 23.81

K718 SF 2.5162" 1.847 0" 1.407 6~ 22.52 32.21° 18.35"
CK 1.189 3 1.126 1 1.193 3 26.05 23.18 13.54

% g SF 1.421 7" 1.3137° 1.677 8~ 19.63 27.65° 33.04"
CK 1.160 2 0.847 4 0.998 0 19.45 8.48 16.75

e SF 1.962 7" 1.434 6" 1.751 4~ 25.98 19.81 28.87"
CK 1.1928 1.099 1 1.400 2 29.11" 19.88 8.54

G S iy 46.92° 29.45" 24.38" 14.52" 164.76* 33.48°

(F) A A 6.06" 4.84" 2.62 23.97" 22.04" 6.26"

AR} x o Folt 6.17" 1.32 2.00 1.93 24.87" 3.38"

1) SF: &4+ M, CK. E e ;. e 2 F488, 1. 32402 580, . AR ER#;" " AFTR—%fFmR 4

¥ SF 5 CK £ %53 2 % KT (a=0.05,LD k).

2.5 EREARNEEECTYRRREERES
FFENRIm

M S RTLAE H, A L HIAE 2 285 e 7 A 1
WA T SRR R A, 4 ST R A A BRI 4 5
PR ST A 73501 2 35 i T AR CK. b,
A PN 2 e TR o Ay 18 IR A Ty ot 7y
SRR T R B, R TR R
A SRR T AR R . A RALRL 2 R
FRZARENA MR T SR R B R RS

ol 52 B A P 49 S 5 R 0 3 BE ST R 5 R SO) A A
YRR i i AE L AL T AR Bk 5 28 A o
RFEPEZE AL, AT 3 AR A Pl 25 T A R
CK. 5 HUMIL LA, A e & B IR & 1 4 A A b
MREOREAS i, o 5 R S RO
Ay RR R R FEE S, 23 I 16.46% (16. 88%
F122.33% . AR BERE AN [6) iy b 439 ded 25 2 Wi WAL AR A5
BORRE AT i AR b 5958 F AR HIX ) s £
FIREAS P 0 25 R .

x5 AEERLENEREFEETYRRRERBASENZM
Tab.5 Effects of different fertilizer treatments on dry matter accumulation of population and grain yield of aromatic rice
5 = - 5 o L
o e g I RIRRA ) T S
Bl i Fi 290 (t-hm™")
HE g SF 1.40" 5.74 9.63" 15.35" 0.54" 6.37"
CK 0.99 6.26 7.81 12.33 0.51 5.47
KE 18 SF 1.58" 6.53 10.72 14.21° 0.50° 5.50
CK 1.36 7.09 10.51 12.52 0.47 5.47
RHAES SF 1.53° 6.66 9.57* 14.69 " 0.49 6.23"
CK 1.34 5.87 6.97 10. 15 0.49 5.33
EF/FH SF 0.93 6.42 9.29 13.86 " 0.50" 8.40"
CK 1.00 7.02 9.17 11.64 0.48 6.87
SRR HEkE 12.34" 0.46 16.06" 21.87" 6.05" 8.42"
(F) s fif 19.65" 1.40 11.88" 1.06 3.72° 11.18"
AL x S 3.57" 1.10 4.28" 1.02 0.51 1.13

1) SF. &4+ A, CK: FHEIE ;" « 7 K FF | P E —%A SF 5 CK 2% 5] 2 K F («=0.05, LSD ).

3 it 54&it

JeE AR R K Rl R B PR, SPAD i i r AR
TR O E AR LS HFRE RO S 427

RE I T R bR, AT AMIDT TS LW, Bm B A
f B SPAD {HAE M 35 5 39 S g o < i 1 Ak
FR A 255 e AR A T 3R R AR A R R A 1) o
U S A AR B - b TR B 2 T AR SO A
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Bsf ] 3R AR, - T AR S A b H R 8 B ) Ay e 3
[FIPERE. 3R 6 A e 8 A 20 4 R Ak 19 72
SRR SE R R, R E RS L AR AL B R 4 A4
T b PR ST R AN B % SPAD i | i T RS E5ORn
HOL A HURAS BI 8 B R, O A A R I A
B 2R T CKL KR AT R B3 S 0 o K8 4y
ok A TS S 0 BRI AL R
BRI AR AT T R, R R A
BE (G 2 a0 O 3B ., 65 v 1 o 1 AR
FREOLA RS S T EHERBHAOL G R I e Kt
R OIRERREIH AR TAF S AR T YRR,
NI 2 4R R T A R R e i AR AR SOk TR I, A
BEXT 4 AR A AP A A B WY BLR SPAD {1 AR
FRE AR LA A 52 I 2

TR ABFFAL )T IR ) o — R 43k F AR DG A
PR, Sy Ao Wk 2K B Y SE ) T Y O
fiL. FEA S T T R B S 8 5 RS 50
B HOE BURAE RN R IAR T BRIz
SEEALIEE R AR KA 2B
b\ i 5 R T B R S E R E T,
T 5 4 1 A B T R B e RN A
FEERRM 4 DRSPS B EHA T AR R
DL L LA B, o T 13, 53% ~
44.65% . WOARIRE R S A4 & di4h, AR 3 D F R
Py G 25 T H AR N, CKL BEIAR A= 4 3R S e ) o
1) H AR = i, R IR R AR 7 SR E B . A
B, &F T A A, RS R
18 FHIEFF 7 (Y HF A A 38 1 I 2 (IR T AR . CK
AT RN AE 18 MR A& ALK
RO E S T HAHN CK; AT G, 4 A FF 5
()RR A A SR 8t 28 0 AR . CKL ALt , 7238
SN NEIRE WA o= 4 OB~ 3 i O B s R =R LS E 7 D piga
FEBE T, BESRARRAE mT. X 5 AR B BE g
—3.

FE L HICRESE & & FE B 5 W10y SPAD {H (i
TAARFEE LA HRFOE A 34 T & F R A
BIEMRCE A6 1, R 3 F T s B A
FEREST AR B R .
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