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Effects of Rape Straw Retention and Water and Nitrogen Management on Population Quality
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Abstract: [Objective] It has great significance to investigate the interaction mode between straw returning and
water-nitrogen (N) management on rice population quality and yield. [ Method1 Hybrid rice (Yixiangyou 2115) was used
as experimental materials with two straw retention ways as main plot (crop straw composting and direct straw returning)
and conventional irrigation and alternate irrigation as split plot and four N rates as split-split plot. The relationship
between population quality and yield of hybrid rice were also analyzed. [ Results ] Straw returning and water-nitrogen (N)
management exert significant or extremely significant effects on biomass accumulation of hybrid rice, LAl and grain
yield. Correlation analysis indicated that there existed significantly or highly significantly positive correlations between
population quality index and yield. The straw composting had a highly significant effect on population growth rate and
grain yield compared with direct straw returning, the high valid leaf area index at the full heading stage increased by
4.71%-6.50%, Dry matter weight of population during maturity increased by 9.22%-13.30%, and the effective panicle
number increased by 5.9%-9.8%, the spikelet number by 1.5%-5.2%, the yield by 9.5%-13.4%. Compared with
conventional irrigation, controlled alternative irrigation could ensure sufficient panicle number, increase dry matter
accumulation, slow down leaf area attenuation rate from jointing stage to full heading stage, accelerate population growth
rate at seed-setting stage, and increase grain number per panicle and yield significantly. With the increase of nitrogen rate,
the number of tillers, dry matter accumulation, effective leaf area ratio and effective leaf area rate all increased at first and
then decreased. [ Conclusion] From the perspective of the effect of the three factors, straw composting, alternative
irrigation, 150 kg/hm? nitrogen level were the optimum treatment of water saving and N reduction in this experiment. It
can significantly improve efficient LAI of full heading (4.80—5.32), enhance the high dry matter accumulation rate during
filling stage (6.94-7.36 t/hm?), notely increase effective panicle number (181.6x10°—220.9x10*hm?) and grain number
per panicle(180-200), achieving grain yield of hybrid rice of 10328.1-12464.1 kg/hm?.
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Table 1. Physicochemical properties of soil (0-20 cm) in the experiments.

AT Available nutrient/(mg kg ™)

L g A ML H FEAT &
Year Total N/(g kg ™) Organic matter/(g kg2 N P K P Rape straw amount/(t hm?)
2017 1.17 19.3 91.3 313 86.3 6.4 10.34

2018 1.81 24.8 1125 22.8 107.1 59 11.18
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Table 2. Analysis of variance for yield index of rice between straw returning and water and N management patterns (F

values).
. A RS RRRERLAL .
e R o _ G TR
L Effective panicle Number of grains i X X
Treatment Grain yield . Seed-setting rate 1000-grain weight
number per panicle
FEFTIRH Straw returning (A) 153.42™ 379.85" 49.41" 28.89" 35.12"
WK Irrigation method (W) 66.16" 52.91" 30.51" 34.13" 0.95
JiiZE N rate(N) 520.95" 227.84™ 2153.67" 43.10" 25.02"
AW 0.34 3.55 2021 1.12 1.77
AN 19.38™ 13.90” 176.09™ 2.46 9.29”
WN 6.70" 0.57 17.81" 2.47 329
AN N 9.70" 1.94 15.90™ 1.42 717"

* % SRR ONTE0.05F10.0L/KF LR B, A,
*, ** Significantly different at 0.05 and 0.01 probability levels, respectively. The same as below.
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®R3 WITTHSKAEETHARERTEZNNSTESH (FE)
Table 3. Analysis of variance for population quality index of rice between straw returning and water and N management
patterns (F values).

ST 4E5 - . R E T
e o R A FEAL SR e
AR B B B KR N - . ) s I A Ik
AbE ) BTV st A s GG .
Dry matter Population growth X . Decreasing rate of leaf
Treatment X N Total weight per Total LAI Total LAI at Efficient LAI L
accumulation rate during i o ) . area at jointing-full
L L stem at maturity during jointing full heading at full heading i
during filling stage filling stage heading
FEFFLH Straw returning (A) 611.60" 608.96" 627.66" 42,58 35.48" 96.09" 28.16"
7k 753X Irrigation method (W) 9.56" 9.65" 118.58" 0.58 0.04 46.83" 8.56"
% N rate(N) 305.48" 305.41" 480.07" 255.04" 346.73" 868.59" 1185.76"
AXW 0.67 0.68 7.08" 8.73" 0.78 0.17 5.30
AN 11.317 11.32" 0.99 9.31" 460" 3.94" 429
WsN 7.43" 7.39" 1.07 0.43 0.67 2.47 7.58"
AXW >N 2.73 2.75" 0.80 0.66 0.17 1.84 395

*4 RITERTCHTKRERAIEN =8 R EM R E ZHF0E(2017 4F)
Table 4. Effects of water and N management on yield and its components in hybrid rice under direct straw returning(2017).

e ﬁiﬁzf@%{ Eﬁ@ﬂﬁ& é?:.‘aki ?ﬂi _ %ﬁf’%
Treatment Effective panicles Grain number Seed-setting rate 1000-grain weight Grain yield
(10*/hm?) per panicle 1% Ig I(kg hm?)
A, W, No 144.30d 149.20d 92.00 a 3737a 7057.2d
N; 162.53 ¢ 180.34 ¢ 9152 a 35.55b 8472.1c¢c
N, 177.06 a 195.27 a 90.81a 37.71a 9855.9 a
N3 166.18 b 186.07 b 86.78 b 37.63a 9312.1b
-1 Average 162.52 177.72 90.28 37.07 8674.3
W, No 148.37d 157.38d 93.68 a 36.93 bd 7275.9d
[\ 163.91 ¢ 183.48 ¢ 9235a 37.53 ab 8603.4 ¢
N, 181.60 a 200.45a 93.53a 37.52 abc 10328.1a
N3 170.71b 189.05b 88.33b 37.86a 9444.1b
-1 Average 166.15 182.59 91.97 37.46 8912.9
A W, No 137.48 ¢ 154.16 d 90.17 a 36.29¢ 6697.5 ¢
N, 142.38 b 167.84 ¢ 89.63a 37.07a 7797.7b
N, 155.18 a 207.93 a 89.22 a 36.54 bc 8680.3 a
N3 151.30 a 179.29b 85.64 b 36.61b 8542.4 a
*F-¥ Average 146.58 177.31 88.67 36.63 7929.48
W, No 140.99 ¢ 159.29 d 9224 a 36.13¢ 6937.8 ¢
N; 151.77b 168.92 ¢ 88.75¢ 36.87b 8059.3 b
N, 163.09 a 199.24 a 90.09b 37.25a 8855.3a
Ns 155.18 b 183.77b 88.29¢ 36.02¢ 8692.8 a
*F-¥5 Average 152.76 177.81 89.84 36.57 8136.3

A-FEFFHERGIEH . AR AT BLBEE . Wo—FEKREME: Wo TR A B EE: No, Ny, Na, Ny 4 IR i U5 A 0 kg/hm?, 75 kg/hm?, 150 kg/hm?, 225
kg/hm?. RIS H0E 5 A RN G - B R R — RS AT R %K BAC B SRTE 5%k FZERBE . FH.

Ay, Straw composting; Ay, Direct straw returning; Wi, Submerged irrigation; W,, Alternate irrigation; No, N1, N2, N3, N application levels of 0, 75, 150,
225 kg/hm?, respectively. The values within a column followed by different lowercase letters are significantly different at P<0.05. The same as below.
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Table 5. Effects of water and N management on yield and its components in hybrid rice under direct straw returning(2018).
e AR FRAERLEL SR TRLE PR
Treatment Effective panicles Grain number Seed-setting rate 1000-grain weight Grain yield
(<10*/hm?) per panicle 1% /g I(kg hm™)
AW, No 163.90 ¢ 153.61d 93.02b 36.36 b 8473.9d
Ny 177.78 b 163.27 ¢ 94.85a 36.42b 9501.4 ¢
N; 212.11a 178.36 a 88.60 c 37.08a 11876.3 a
Na 206.34 a 170.72 b 86.32d 36.51b 10547.1b
SE44 Average 190.03 166.49 90.70 36.59 10099.7
W, No 167.67d 156.82 d 93.73a 36.10b 8819.4d
Ny 180.21¢c 165.80 ¢ 95.97 a 37.12a 10142.2 ¢
N, 220.88 a 180.82a 89.78 b 36.06 b 12464.1 a
Na 209.42b 175.65 b 86.70 36.42b 11026.9b
P14 Average 194.54 169.77 9155 36.42 10613.1
A W, No 159.76 ¢ 148.48 ¢ 92.20b 37.39a 7783.1d
N 167.49 b 157.32b 94.35a 36.44 ab 8581.6 ¢
N, 198.66 a 164.80 a 89.13 ¢ 36.41 ab 10063.7 a
N3 192.91a 162.24a 86.04 d 36.28b 9534.4b
SE#5 Average 179.71 158.21 90.43 36.63 8990.7
W, No 161.19d 151.76 d 9351a 37.29a 8038.6 d
Ny 171.19¢ 159.11¢ 9528 a 36.48 ab 8868.4 ¢
N; 204.56 a 169.32 a 89.24 b 36.19b 10380.5 a
N3 196.12 b 165.08 b 85.68 ¢ 36.36 ab 9782.0b
“F-¥) Average 183.27 161.32 90.93 36.58 9267.4
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A,, Straw composting; A, Direct straw returning; W1, Submerged irrigation; W-, Alternate irrigation.

B 1 TRFEFHEES R TKAEEIKESEERZSAFNN(2017)

Fig. 1. Effects of water and N management on dynamic changes of stem and tiller in
returning modes(2017).

o #%J5 KHL Days after transplanting/d

hybrid rice under different straw
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*6 FITTHMKAEENRZMEA . ZHMBZTYRINZN (2017 F)
Table 6. Effects of water and N management on leaves, culm and sheath per shoot and dry matter weight of stem under
straw returning(2017).
o620 T A F2E TR IR LESE
- Dry weight of leaves per stem/g Dry weight of Culm and sheath per stem/g Dry matter weight per stem/g
Treatment SREREN B S pe ] SREREE R S o B SYBEEEM R S A
Tillering ~ Jointing  Full heading  Maturity Tillering  Jointing  Full heading Maturity Tillering ~ Jointing  Full heading  Maturity
Ay W, No 012c 0.40c 117d 0.87d 0.14d 053¢ 3.19b 2.07d 0.26 d 093¢ 5.10d 8.11d
Ny 0.14b 0.49b 122¢ 1.06 ¢ 0.16 ¢ 0.58 b 33la 226¢ 0.30c 1.07b 533¢ 9.14c
[\ 0.19a 055a 139a 123a 022a 0.64a 335a 24la 0.40a 119a 559a 10.15a
N3 0.18a 0.49b 1.33b 1.11b 0.20b 0.59 b 334a 2.35b 0.38b 1.07b 5.51b 9.82b
35 Average 0.16 0.48 1.28 1.07 0.18 0.59 33 227 0.34 1.07 5.38 9.31
W, No 0.14c 0.43d 1.13¢c 0.91d 0.17c 0.55d 3.15¢c 2.10d 03lc 0.98d 502c 8.32d
Ny 0.16 b 0.45¢c 1.26b 1.07¢c 0.19b 057c 3.31b 230c 0.35b 1.02¢c 5.38b 9.39¢
N> 0.18a 0.57a 1.39a 124a 02la 0.67 a 343a 245a 0.39a 124a 5.68 a 10.35a
N; 0.17ab 051D 1.38a 1.13b 0.19b 0.62 b 3.40a 235b 0.36 b 1.13b 5.63a 9.95b
“F-#5 Average 0.16 0.49 1.29 1.09 0.19 0.61 3.32 2.3 0.35 1.09 5.43 9.5
A; W, No 0.12d 0.39d 1.12d 08lc 0.13d 0.52¢ 3.15¢c 2.02d 0.25d 0.91d 499¢c 7.83d
[\ 0.13c 0.42c 118¢c 1.04b 0.14c 0.56 bc 3.24b 220c 0.27c 0.99¢ 520b 8.85¢
\3 0.16 a 052a 1.36a 117a 0.19a 0.63a 33la 235a 0.36a 116a 551a 9.78a
N3 0.14b 0.48b 1.32b 1.04b 0.17b 0.58 ab 329a 2.30b 0.31b 1.06 b 545a 9.43b
P34 Average 0.14 0.45 1.25 1.02 0.16 0.57 3.25 222 0.29 1.03 5.29 8.97
W, No 0.10c 0.40d 1l12¢ 0.84c 0.12c 053¢ 312c 2.05d 0.23¢c 0.94d 4.97c 8.0lc
[\ 0.14b 0.45c 1.26b 1.13b 0.15b 0.59 b 3.29b 2.23¢ 0.29b 1.04c 5.33b 9.35b
N2 0.16a 0.55a 137a 12la 0.17a 0.65a 3.36a 2.33a 0.33a 120a 559a 10.01a
N; 0.15a 0.49b 134a 1.14b 0.17a 0.61 ab 332a 229b 0.32a 1.10b 551a 9.80a
¥4 Average 0.14 0.47 1.27 1.08 0.15 0.59 3.27 222 0.3 1.07 5.35 9.29

)2 SRS LR B E G, FhmiEs™ . RFREFFHE
J& I AT U E SR m R A e, HOE B /K L e
Reidt— A=,
23 RBITEHARIKEAEEN S ENTSHEM

HE LA, SR EEE AL, FEFFHEE
BB A . MK BTRE, AR
A KRB R B AT AR — 3, TR B
BRI T A REAC e R R K ) BE 2 I
FERE, BRI N3>N>N; >Ny, H Naw Na.
Ny 5 N Z R E3E. SOHMERESG 25 d 2i55
BRI, HIAERRRIG 47 d EAERR K. R
Ja ZEEHNERE TSR, HRIN Npa>Ng>
N:>Ngs 5 Na ML, BAR N, Fim 22880 N;
ik, (HRFERIES .
24 FEFEHARNAKEEETRZEMN . Z8
BEFYRRVEZNZMN

FEATHET IR AL R, BRI R R
HEECHLEEERSGER 3, £6). HE 6L
DLEH, fEAHFEFSFFE AT, Br W, ForEEm
W R A, S BRI 2
TP B AN ZE BRI Wo>Wo s it A P %

AR PRI T REM R ZETRE
HEEET N L8, iR EKE, SEFH Y
PSR BRI T A 2 T i B B
NGNS, L N, AREE R R
KL dm. RV, BIRE R E (N, 857
T ORAF B 1) 73 BER (] 1), (H 2T RAE
wENY, R Ny AT Z ER(E 6).
25 FEFEEBRMKREENRETFIRAR
FrERIS2 N

FEATHERG IR R, HER T4 AR RSV AT
HEEH R E R, HPESRES RS, K
7RI 8). HIF 7 MK 8ILA LIE Y, [F—FEFTIE
HN, SRR TR E. BT R
A AR RN Wo> Wy RSB S
SRR TP & B BT SRR AR A A K
REJRERT No B, HAFMGERERE, 75
RESYTHEAR T4 o B o ft R O 1 g 1 m, Hofth
FAEBN AT Y E. BrEcT ) R E A
PRI R B i R R D S e R R %S, H
PITE N A BT o [AIRR WY BLAR it U (N A
B BER A AR R T YR, BT E



FGRH S REIMACAE TSRS ATIE A 5 /K U B A A T R B R A B R 263

RT7 FEHEERCHTKEEEINKEFE TR RS EAFNE(2017 )
Table 7. Effects of water and N management on dry matter accumulation characteristics of population under straw
returning(2017).

BEARTFH I B ENGEREI NS R A s BRI R
Dry matter weight of population/(t hm?) Phase accumulation/(t hm?) Population growth rate/(g m “d ")
4bHE 5y BEREI- AT I- FrEE- SYEERE-  HO- FrHUH-
Treatment SPEER W R B i Fr R B AT R o2 %
Tillering Jointing  Full heading ~ Maturity Tillering- Jointing-  Full heading-  Tillering- Jointing-  Full heading-
jointing full heading maturity jointing full heading maturity
Ay Wi No 0.62 ¢ 241c 7.22d 11.71d 1.79¢c 4.84c 4.49d 13.78 ¢ 13.84c 10.68 d
N1 1.00 b 350 b 9.83¢c 14.85c¢ 250 b 6.33b 5.02¢c 19.27b 18.07 b 11.95¢
\3 1.19a 397a 1142 a 17.98 a 2.78a 7.46a 6.56 a 21.36 a 21.30a 1561a
N3 121a 3.93a 10.32b 16.35b 2.72a 6.40 b 6.03b 20.95a 18.30 b 14.35b
34 Average 1.00 3.81 9.70 15.22 2.45 6.26 5.52 18.84 17.88 13.15
W, No 0.79¢ 299¢c 7.86d 12.34d 2.20c 4.87d 4.48d 16.93 ¢ 13.92d 10.67d
N 1.04b 3.78b 10.17¢c 15.39¢ 2.74b 6.39¢c 5.22¢ 21.08 b 18.26 ¢ 1242 ¢
N, 126a 4.28a 11.85a 18.79 a 3.02a 757a 6.94a 2324 a 21.62a 16.53a
N3 13la 4.20a 11.03b 16.98 b 2.89ab 6.86 b 595hb 22.24 ab 19.60 b 14.17b
P15 Average 1.10 3.81 10.23 15.87 271 6.42 5.65 20.87 18.35 13.45
A W No 0.51c 23lc 7.54d 10.77d 1.80c 5.23¢ 3.23¢ 13.80 ¢ 14.95¢ 7.69¢
N1 095b 3.18b 8.76 ¢c 1259 ¢ 2.23b 558¢ 3.80b 17.12b 15.95¢ 9.05b
N, 1.10a 371la 10.49a 15.18a 26la 6.78 a 4.68 a 20.11a 19.37a 11.16a
N3 114a 3.62a 9.82b 14.27b 248a 6.20 b 4.45a 19.11a 17.71b 10.60 a
34 Average 0.93 3.21 9.15 13.20 2.28 5.95 4.04 17.54 17.00 9.63
W, No 0.56 ¢ 2.65¢ 8.42d 11.29d 2.09¢c 5.77¢c 2.87c 16.10c 16.48 ¢ 6.84c
N 0.96b 3.43b 9.80c¢c 14.19¢c 2.47b 6.37b 4.38b 19.01b 18.21b 1044 b
\3 1.13a 3.85a 11.23a 16.33a 272a 7.39a 5.09a 2091a 21.10a 12.12a
N3 1.15a 3.80a 1051 b 15.20 b 2.65ab 6.71b 4.69b 20.39 ab 19.17 b 11.16b
P15 Average 0.95 3.43 9.99 14.25 2.48 6.56 4.26 19.10 18.74 10.14

#* 8 FMTEERITHTKREEIKIEEETRARSFE(2018 F)
Table 8. Effects of water and N management on dry matter accumulation characteristics of population under straw
returning(2018).

AT R AFA BB BT R R AR KR
Dry matter weight of population/(t hm ) Phase accumulation/(t hm ?) Population growth rate/(g m “d )
PLEE 53 Be k- - FrRE- SYEREE- PRI FrAEI-
Treatment EEREN HCOH FERE R HA FREUH R Ful A FROH AU Full
Tillering Jointing Full heading Maturity Tillering- Jointing- heading- Tillering- Jointing- heading-
jointing full heading maturity jointing full heading maturity
Ay W, No 1.10b 295¢ 8.10d 13.30d 185¢c 5.15d 520c 12.34c 14.71d 9.99¢
Ny 1.33b 3.88b 10.23¢ 16.24 ¢ 2.55b 6.79 ¢ 6.01b 17.01b 19.40c¢c 1156 b
N; 2.16a 6.03a 1453 a 2154a 3.86a 8.50 a 7.01a 25.77a 24.28a 1348a
N3 2.39a 584 a 13.53b 20.26 b 344a 7.69b 6.73 a 22.96 a 21.97b 1294 a
“F-#4 Average 1.75 4.67 11.60 17.83 293 7.03 6.24 19.52 20.09 11.99
W, No 1.16¢ 3.16¢ 8.46d 13.95d 2.00b 531d 5.48d 16.59 b 15.16 d 10.54 d
Ny 1.68b 417b 10.67 ¢ 16.92 ¢ 249b 6.18 ¢ 6.25¢ 13.31b 17.66 ¢ 12.02¢
N; 23la 6.62 a 1549 a 22.85a 43la 8.87a 7.36 a 24.29a 25.35a 1415a
N3 2.58a 6.22a 14.00 b 20.83b 364a 7.78b 6.83b 28.72a 22.23b 13.13b
“F-#4 Average 1.93 5.04 12.16 18.64 311 7.04 6.48 20.73 20.10 12.46
A, Wy No 091b 250¢c 7.50d 12.51d 160c 4.99d 5.02b 10.64 ¢ 14.26 d 9.65b
Ny 1.27b 3.77b 9.56 ¢ 14.82¢ 250 b 6.46 c 5.26 b 16.70 b 18.45¢c 10.11b
\3 220a 6.05a 13.48a 19.43a 3.85a 744 a 5.95a 25.66 a 21.25a 1144 a
N3 2.33a 5.67 a 1241b 18.20b 334a 6.75b 579a 22.26 a 19.27b 11.13a
“F-#4 Average 1.68 4.50 10.74 16.24 2.82 6.41 5.50 18.81 18.31 10.58
W, No 114c 281c 7.90d 12.91d 1.66 ¢ 5.09d 501c 14.88 b 14.55d 9.64c
N, 161b 3.84b 10.35¢ 16.01c 2.23b 5.72¢ 5.66 b 11.08 ¢ 16.34 ¢ 10.88 b
\3 2.23a 6.13a 1401a 20.48a 3.90a 7.88a 6.47 a 23.89a 2252 a 1244 a
N3 241a 599a 13.15b 19.21b 358a 7.16b 6.06 a 25.99a 20.45b 11.66 a

P Average 1.85 4.69 11.35 17.15 2.84 6.46 5.80 18.96 18.46 11.16
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Table 9. Effects of water and N management on LAI in hybrid rice under straw returning.

sl S BEREHA AT FREHA E R AR AL H-LAI URTRAS 2/ &
Treatment Tillering Jointing Full heading 2017 2018 R-LAI/(LAI d7Y)
Ay W, No 1.74d 249c¢c 453¢c 31lc 3.58¢c 0.0585 d
N, 231c 3.06 b 597 b 4.25b 478b 0.0832 b
N, 2.67b 3.99a 6.98 a 461a 5.18a 0.0855 a
N3 292a 4.01a 6.86 a 450 a 5.09a 0.0814 ¢
¥4 Average 241 3.39 6.09 4.12 4.66 0.0772
W, No 1.44d 240c 4.45c¢ 3.26¢C 3.70c¢c 0.0586 ¢
N; 213c 3.24b 6.15b 4.49b 5.00 b 0.0830 b
N, 252b 4.04 a 7.16 a 4.80 a 5.35a 0.0891 a
Nj 277 a 4.02a 6.97 a 474 a 5.32a 0.0845 b
*F-¥) Average 2.22 3.43 6.18 4.32 4.84 0.0788
Az W, No 1.30d 210c 4.08 c 2.85¢C 3.28¢c 0.0567 ¢
N, 2.09¢c 346b 6.22b 410b 427b 0.0787b
N, 2.33b 3.77a 6.70 a 441a 493a 0.0839 a
N3 2.52a 3.83a 6.74 a 4.38a 46la 0.0830 a
¥ Average 2.06 3.29 5.94 3.94 4.27 0.0756
W, No 1.44d 212c 3.95¢ 2.88¢c 3.32¢ 0.0525 ¢
N; 215¢c 341b 6.25b 4.18b 473b 0.0813 b
N, 252b 3.72a 6.75a 472 a 5.27 a 0.0867 a
N3 274 a 3.65a 6.55 ab 4.68 a 525a 0.0827 b
*F-¥) Average 221 3.23 5.88 412 4.65 0.0758

H-LAI, SR s R0 AR EG R-LA, 5077 28 5 R T AR e

H-LAI, High valid leaf area index at the full heading stage; R-LAI, Leaf area decreasing rate from jointing to full heading stage.
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Table 10. Correlation coefficients of LAl and population rate with dry matter amount and grain yield.

izt EEH W BEFYIR MFY R R ALY PR
Index Growth stage  Single stem dry weight Dry matter amount  Effective panicles  Spikelet no. per panicle Grain yield
LAI JS 0.89™ 0.82" 0.72" 0.90™ 0.75"
FHS 0.95™ 0.88™ 0.75" 0.89™ 0.80™
MS 0.94™ 0.89™ 0.77" 0.85™ 0.80™
H-LAI FHS 0.94™ 0.86™ 0.75" 0.74" 0.78"
PGR FHS 0.93™ 0.93™ 0.90™ 0.65" 0.95™
JS-FHS 0.92" 0917 0.83" 0.59" 0.81"
FHS-MS 0.82" 0.93” 0.94™ 0.49" 0.92"

H-LAI-F R 5 2 TR 6 50 PGR-EEIRAE KR, IS—H 5 30; FHS—SRRIUN; MS—IRH. ™ 4R R7E 0.05 A1 0.01 ACTE R %,
H-LAI, High valid leaf area index at the full heading stage; PGR, Population growth rate; JS, Jointing stage; FHS, Full heading stage; MS, Maturity stage.

.~ Mean significant correlation at the 0.05 and 0.01 levels, respectively.
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