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Orthogonal analysis of rice leaf fluorescence parameters with
different water and nitrogen controls
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Abstract; In order to explore the effects of water and nitrogen control on chlorophyll fluorescence of rice and to
achieve efficient utilization of water and fertilizer for rice under water-saving irrigation, pot-cultured rice was
selected to study the effects of water and nitrogen control on chlorophyll fluorescence of rice through orthogonal
experiments. The results show that nitrogen dosage (N) was the most effective factor in the chlorophyll
fluorescence, followed by soil moisture ( W) and the water controlling stage (S). To obtain optimal chlorophyll
fluorescence of rice, the best level of each factor was determined. The best test combinations were determined to be
N,W,S, and N, S,W,, i.e. , with a high nitrogen dosage of 300 kg/hm”, a proper controlled irrigation standard,

and a water controlling stage being in early jointing and booting period.
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RIS DX TN R 2% [ R A S 0 = B LB i 9 36 b (31°157 157N, 120°57'43"E ), 4F - #30RN
15.5°C AEREF 9 1097, 1 mm, 4E 25 & 4 1365. 9 mm, 4F H FEIF0H 2 085. 9 h, 24 Bk AR AE A8 &
LItV (N
1.2 Rt

IR R AR i, T 2010 4ERE S (6—11 H ) e M B % Nl 17, (IR Ak b Bk B0, 2k
HME 16 em, NAE 15 em, (5 65 em, R ZAMAE T A, N E TAMA b, a2 BRI S [a) £ e, Py fa i
FE R 60 em, AT 5 cm HIELREEIKIZ

R E 2 IR (HERRLS KR ) W A N AR B B S 363 ANHE ., Wk 3 ANKFE R KA T
B LU Tl R 50 10% (W7,) T R AR v (W, ) 7K 43 T BIR HE 42 T R RAAER 10% (W) 5N B9 3 7K .
R 100 kg/hm*( N, ) HiEE R 200 kg/hm?( N, ) FIES AU 300 kg/hm*(N,) ;S 193 DKFH A EEG
WIS, S ZRERTI(S,) P EWI(S,) o R Ly(3*) IERREIHAE A 9 b B354 . W, N, S, ,
W,N,S,,W,N,Sy ,W,N,S, , W,N,S, ,W,N,S, ,W,N, Sy, W,N,S, Fl W,N,S, , 5 MLIA 6 MEHE,
1.3 MMEIRSFHi*

a. M2 AR E KRNI, R Trease RET 5 H L7 8,00 WL K FEAS [F] A K B B (AR J2 48 4
FUEIKRE,

b. JKFEN 7B SIS HO0M . SR 0S-5p A #5 2 il i 28 R 26 E e/ Noe S Fy e RO
F, AR5 F, PS ITEAE R FRCR F /F, A1 PS T SERREALA R FRCR Y SRR 7 et sh 12350
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10:00 A1 14 .00 1 A HL R A 22 647550808 4347
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Je 45 A BT AT HR BRI AR AR BIZR 5 0F40) , e B LR BV E N AR AR EA T W . Py WS AR R L f
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Table 1 Composite scores of chlorophyll fluorescence parameters at 10:00 on typical days
IKFER R PSR B V5

H W,N,S, W,N, S, W, N, S, W,N,S, W,N,S, W,N,S, W, N, S, W, N, S, W,N, S,
9A16 H 21.9 25.6 27.0 33.2 12.7 2.2 30.7 36.3 8.1
9 21 H 9.9 34.7 15.1 33.1 18.6 28.9 14.1 2.2 4.0
F2 HAH10.00 FESTE
Table 2 Tests of between-subjects effects at 10:00 on typical days
9H 16 H 9H21H
FTERIR A A Y177 F Sig. {H g2 3 A ¥175 F Sig. 16
[ 2 68.72 4.20 0.19 W 2 65.42 1.36 0.42
N 2 250. 00 15.28 0. 06 N 2 196. 26 4.08 0.20
S 2 5.02 0.31 0.77 s 2 135. 40 2.81 0.26
RE 2 16. 36 w2 2 48. 16
Fo2FEWPIAHEN9 H21 H #3 HA#AA10:00 EEREFITE
10:00 7KFEM F 28 628U 82 YR Table 3 Single-factor statistics at 10:00 on typical days
wHE AR oy en T RN
R KT £ iR FIKF 4 AN{iHES
/N HE S N>S>W, i 3 A] W, 28. 60 2.34 W, 19.03 4.01
FHAE W3 A K, W, E W, 24.87 2.34 W, 25.17 4.01
RO MW EREKF O Wy R T 0 2 | ew o
.= . | 14.23 2.34 . 10.83 4.01
FINFIS Eﬁm%ﬂ(fj‘j Ny 1S, fii N, 32.17 2.34 N, 23.47 4.01
9 H21 H 10.00 /KA FrREFR B A% N, 26.17 2.34 N, 25.90 4.01
FESEA PR I T 20 N, S, W, s, 24. 83 2.34 s, 19. 90 4.01
_ s 22.70 2.34 S 26. 87 4.01
\,_-, 73 Y& .Iﬂl 1 . P 2 2
2.2 ARRAEIAEH 14:00 K7H S, 25.03 2.34 S, 13. 43 4.01

MR R ESHR I
9 H 16 HF19 H 21 H 14.00 ~
R BT /K RET A oOESRER G R 225K (R 4) 2 d IR RAES R ELAE W, N, S, A3, i/ ME
PRAE WoN, S, AbFH
F4 MAE 14:00 HEFEASBEETES
Table 4 Composite scores of chlorophyll fluorescence parameters at 14:00 on typical days

KR R IOLS BRI

H W, N, S, W, N, S, W, N, S, W, N,S, W,N, S, W,N,S, W, NS, W,N,S, W,N, S,
9 16 H 14. 50 36.70 24.30 33.70 23.00 32.30 19.90 27.20 10. 00
9 /21 H 12.20 37.10 20. 20 20. 60 17.50 35.20 20. 80 31.90 9.20

W,N,S%t9 H 16 H 14.00 /KAEMH H2ESET0 8w , = ZXHZ I ZIK R oS 5005 m
Wiy R N>S>W(FR5) ., HFR6 AIAEMAE W3 A, W, B3ESR K, KT W, , F3AT5 N A
S I EAEAKE R Ny FS, I %8 NS, W, ¥ T 9 H 16 H 14.00 /KA R 2R ESRAE

&5 HEH14:.00 TESWER
Table 5 Tests of between-subjects effects at 14:00 on typical days
9H 16 H 9H21H
T3 22K F R ¥5 F Sig. fH T5 2K FI ¥75 F Sig. 8

w 2 42. 65 2.94 0.25 w 2 93. 50 2.56 0.28
N 2 174.94 12. 04 0.08 N 2 249.79 6. 84 0.13
S 2 85. 47 5.88 0.15 S 2 11.23 0. 31 0.76

R 2 14.52 B2 2 36. 50

2 s nAI=ZEX 9 H 21 H 14.00 /KFEH 562 BURFZ T & N>W>S, H A5 ZE Xz 0} 2K
M H DS EGE M AR E . mE 6 nTAE R WK 3 KT, W, BERK, B W KR W,
[FFEAT 1S N A S BB N, 1S, , 7% N,W,S, 1 9 A 16 H 1400 KR 28 e,
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*F6 HER14.00 RERESZITE

Y \A
3 -l:‘-l- e Table 6 Single-factor statistics at 14:00 on typical days
YR SR 2K R 0B S 2R
e e o HZ K BIfE FRifEIR 2 (K K ¥ifE FrRifEiR 2
B A0 e /ME Yt T W, 22.70 2.20 W, 17.87 3.49
W,N,S, AbBE  RILE K>3 BT W, 28.97 2.20 W, 28.83 3.49
IR AT AR ASOE e T 20 2 s
. e N Rk o i AN 1 15.83 2.20 1 12.97 3.49
ik, 4 Wit ds R, 25 N, 28, 40 5 20 N 2t 23 3 49
BRAEA 3 WA BLAE W,N, S, A3, 5 N, 29.63 2.20 N, 31.03 3.49
1 UCHERTE W, N,S, Ab B 2 45 0 s, 25.17 2.20 S, 23.17 3.49
, o S 29.67 2.20 S 24.43 3.49
ST B ke AN T S das B o A B 4 AR 2 2
Y 7K 5348 B A v it 2R B Y 2H 5 BB s, 0,03 A s, 0. 63 2 4

AR R T 2eih i R AFRY 2L
Mo LA IRFEM B PSS RER G VT B B RAELS foe/IMELZ 18] 22 520 235 (p<0. 01) , /K70 ki -5 4Rt S i
A A KRE M R DS A SEHURON , 1742 1 HE IR A4 7K 434 BRI o it 2R 21 6 237 2 2 R DR R) RN
WK G PR KR 2SR # m

LR ML RN 2K R i R PO S BOR MR B 73 BT 2R al DL N 280 ) T MRS AR 2R 1 2, 2] /K
AT T W 20 X K R R O S B R W e K MR 4 W AT AR R A 3 R R v it R R
(300 kg/hm® ) T LR TOERHERAL AL 1 U7 TP U (200 kg/hm? ) T el , X 2 B e it 220 ) 1 /K A
R R B R LR 2 RO

TE= R XK RS 5 2OCS B RN HER T, R HOK I 2 IRAE T4 2 037, R W 37K 73 X8 KA
PSRN TRERE . 4 WO HTaE R AT 3 U /R 42 il HE BEAR HE T 12 3K 73 T FREE MK AE A
RILH F AR , P E WK R 22 2 iSO B P BBt | S2K i I D R I 2 B i ) S LR &
AET, Iy B A L 2 4 o

KB BERFEAT 2 WAEXD KRS A 2SR R/ HE Y Ak T2 2 (7, IR B Be5 30Kk 7
XPRAEM R 2OCSERI A2, 4 WO BTSSR 3 R B R AR A BT S B AT IR ] i
B Bt A K PR K AR I e PO SRR AL/ o ST 2R RE AT R RO 6 28 BRI SIRE R, BLI 7K 7375 ik
KRR R DO S BRI B

4 % it

a. IR N XOKREH 7 2OCS B R, W ML S (2R 2, IF8105 2 1,
b. DUKAEM R 29 Bt B s, A5 5K -7 N i e X520 5 N, W, S, H N, S, W, RIVt S
PRl i A (300 kg/hm?* ) | K 345 BRAR 42 i 8 A v , ELTE4hT 22 R kAT 3Kk Pl

SE .
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