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Response of Cotton (Gossypium hirsutum) with Sympodial Branches to Plant Denesity

in the North of the Yellow River Areas
WANG Han-xia, FAN Xi-feng, TIAN Xiao-li, DUAN Liu-sheng, LI Zhao-hu*
( Center of Crop Chemical Control, Key Laboratory of Crop Cultivation and Farming System, Beijing 100193, China)

Abstract: Field studies were conducted in 2004 and 2005 at Wugiao experimental station, Hebei province, of China Agricultura
University, to investigate the effect of plant density on yield and fiber quality of cotton with sympodial branches, with hybrid
cotton Xinza2 and conventional cotton Guokangl2 as materials. The results showed that there was no significant difference in
seed cotton yield between cotton with and without sympodial branches at medium density (60000 plants -hm?) in 2004,
characterized by less rainfall. However, yield of seed cotton with sympodial branches significantly reduced 13.4% compared to
that without sympodial branches in 2005, characterized by excessive rainfall during blooming stage, mainly due to fewer bolls
per plant. Compared to Guokangl2, Xinaza2 was less susceptible to rainfall. Additionally, the reservation of sympodial branches
could decrease fibre micronaire vaue. With the increase of population density from 15000 to 120000 plants-hm?, the yield of
seed cotton with sympodial branches increased at first, while reached the peak at about 60000 plants -hm? then decreased.
Nevertheless, there were no significant differences in yield among population density from 30000 to 90000 plants-hm? The
change tendency of boll numbers per unit area with population density was similar to that of yield, and boll numbers per plant
and boll weight reduced significantly with the increase of density. Moreover, high density could reduce the micronaire vaue of
cotton. It was concluded that 60000 plants- hm?is appropriate for the cultivation of cotton with sympodial branchesin the North
of the Yellow River area, but it is necessary to avoid excessive vegetative growth during overcast and/or rainy period.

Key words: cotton; sympodial branches; plant density; yield; fiber quality
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FERRFAARIX. AR Ui A PR 25 a

T AR A DX AL B A AR B
G EL B, DL Bt LRI U EIT 12 Fid% Bt 3t
BRI 2SS kR 2 5 pPkL, T 2004—2005
AEAE TP EARO R 2E R LI, (b E R R
TR T %5 BE X R A A 7 St Rl B P S

1 ApAnr &
1.1 RIEARIAN S

Mt & Bl A %5 Bt B R P HUA E HT 12
(GK12)Fifs Bt HHEHUI AR 25 (XZ2),
TR0 R AR R S5 sl

I T 2004 — 2005 4 76 H E Al K2 S bF
I (N 37° 41 E 116° 37" ) #H4T, X5 H 3
-, B AR AT S w4 150.10,
44.64 1 77.00 mg-kg*, AL EN 1.12%, Hl

TEVEY AL, IS E] i ) PR AN i
W 1,34 R RIS N TR LM
12 RAEEEMAKHEE

2 iR ¥i% 6 4 4b HE.CK \RVL5 RV3.0,
RV6.0, RV9.0 1 RV12.0 (2005 4F GK12 fijt /)
RVL54bHE) . CK A Y M Gl kl Ab Bl % 3 h
At R 6 Tkk-hm?, T 6 /1 14 H £4i4
TR, 2 J5 T R AE S 45 e ( 22
WHZF)LK,7 H 15 HATH FEZETi .0 ;RVLSE,
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R, RATATIE 1m, /M7 05m, 71 10m, /hX
T 45 e,
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Table 1 Monthly mean temperature and precipitation during experiment period

iy WiHE 4J] 5H 6 H 7H 8 H 9A 10 A 11 A4
2004 SR IC 17.66 20.60 27.39 27.95 25.73 21.40 14.41 7.88
Fék fmm 3.70 33.70 50.50 61.10 93.40 45.90 0.00 7.20
2005 SR /C 16.27 20.47 24.38 26.17 24.80 21.60 14.00 6.27
Fék fmm 18.90 63.10 190.70 259.80 70.10 35.20 2.00 5.30

2004 4T 4 H 20 H#EFP, RAHHIRE 5 , 45
B RHZ AR, AR L 30 t-hm2,
1 BERRES 750 kg- hm? B REF 150 kg- hm2, 75 1
Bt R 150 kg-hm?, 638 i /R 2 300 kg-
hm?2, 2005 4=F 4 H 22 H#%&F, He 48 #E 2004
A AR MR RE R B AR A LK CK AR AL AN
FRRAAR T/ IV Tl 7 6 B BB PN W o
13 REWAERNESHZE

RN EACFPEMN R 10 £k, k22 )5 e A
F L BRI, KI5 FRAS H ; SLAE I DN 21 4
LIPSy A YRR AR M AR AL i 5
BRI O BT S E , I AR S HVI
900, £FAEFE S HUREIIEANT « 25048 o0 R 9 &6
gy, BUSR AL 4y R B (10 BAELL ) | b (6~10 H
FE) T (1~5 HR) 3 ANEBAL , 45 B 7 AL SR
MY AN (LR 2 RN R K&LLE)
3L, RS B R 134, DL 10 943
RSB 1 0 LU BT R S TR A

/N SEWCRIR] 2 47 854, DL B
TR, RT3 K, FRJA IR 2 1,
14 BEIWHTE

Kdlik ] SAS B (Ver.8.2) #4775 2243 T
MZE AL, 265 & K-Fh P=0.05,

2 HR5
2.1 ZEMNBHEBFHESE. B
FFEREBERNZMNE

7 1.5 Ji ~ 12.0 Ji k- hm? JE [ N, B R
1A = o B B e TR S BRI, {HAE 3.0
T ~9.0 Tikk-hm*JEFIN2Z R AR, 2 15
Ji ¥k -hm2 FiFt 2 12.0 J5 4k - h? B a7 B k(3%
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SO R A A At 1 DTHRRAE 60.7%~
99.3% 7], 5% B B 1E Fb 5 AN A = E Y ot
HRRIE 39.20%~ 0.0% 1], SR L LU (3 2),

5 CK tH L, RV6.0 1955 Hil1£ 28 A BN A

PO EZERARIR W EKF- (R 2), A4LHE 2005 4
)R T AL 2R BB L IGT 2004 41 XZ2 BA A
FRHTAERAE 2005 ARl B3 N o PR (2
S5 R v R AT B 7 B ™ ), 2004
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®2 AREZEEBHBRHFRTE BWERMRR=EREE
Table 2 Effects of population density on seed cotton yield, yield rate before frost and contribution rate of

sympodial branches to total yield of cotton with sympodial branches

P o e FAR = FERAESR PR DT 1%
1(kg-hm?) 1% 53 Y53

2004 XZ2 CK 3362.8a 96.9a 100.0a —
RV15 2789.9b 97.2a 69.3c 30.6a

RV3.0 3180.2a 96.9a 72.9c 27.0a

RV6.0 3455.9a 95.2a 90.5b 9.5b

RV9.0 3237.1a 96.9a 97.7a 2.2¢

RV12.0 3062.1b 96.7a 96.1a 3.8c

GK12  CK 3678.1a 97.3a 100.0a —

RV15 2846.6b 96.3a 60.7c 39.2a

RV3.0 3461.6a 93.6a 75.9¢ 24.0b

RV6.0 3520.4a 97.1a 89.9b 10.0c

RV9.0 3552.8a 97.5a 98.0a 1.9d

RV12.0 3048.7b 98.5a 99.1a 0.9c

2005 XZ2 CK 3826.9a 89.5a 100.0a —
RV15 2951.4c 87.0a 66.1d 33.9a

RV3.0 3493.4b 85.7ab 75.1c 24.8b

RV6.0 3476.7b 83.3ab 88.3b 11.6c

RV9.0 3034.8c 81.3b 99.3a 0.6d

RV12.0 2779.2¢ 82.9b 100.0a 0.0d

GK12  CK 3676.8a 89.0a 100.0a —

RV3.0 2934.8b 82.9a 72.12b 27.8a

RV6.0 3001.5b 84.6a 89.9a 10.0b

RV9.0 3048.1b 82.8a 94.6a 5.3b

RV12.0 2960.0b 84.4a 95.8a 4.1b

AR RN PR R Ab B ] 22 5 AN 3 (P > 0.05), T IF],

22 FEWNBHEBRHZNME

t 2% 3 LIt W% 1 K, BE Al
PARRE B D B AR B T R R
i, {H7E 3.0 7~ 12.0 J3 ¥k - hm? 3 [l P4 G i 5 2
5 (2005 4 XZ2 BRAF) o J15h , XZ2 255 BE R 2L
E 2004 F1 2005 4 Z [8] g b 3 22 5, 1 GK12 7
2005 4F g K T 2004 4F | 50 £ W 4% 14 X
GK12 W8 AsZ A, B SR s r AR = M
ik, 2 fFh RV6.0 Zb B S %A 2004 -5 CK
JC L 3E 2 S AE 2005 4EN) /T CK

23 FEXMBHEAALENZIE

M 4 ] LI Y, B SO SR A R A 48
TSt 25 S Y TN 2 MR 5 RS SR TR A S o
(AR RVLS ACFERRAL ), 1 HL2% Rl |
AHZER R BB, XZ2 (48 EAF 2004 i1 2005 4F
Pl ST GK12, UM 5 ist L R
A XZ2 R E AR (B T 3 25 5% {0 GK12
7 2005 Y44 = T 2004 4, X 5 H: 2005 4F
BB DA (R 3), RV6.0 1Y RA 4L B FEX
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*3 ARAEEBHERILE
Table 3 Effects of population density on boll numbers of cotton with sympodial branches

LIENATIEACS S QR S 3 G 8 S RS 35

Ay n b P BARRE R A [ A 4
2004 XZ2 CK 11.1d 73.5a 11.1c —
RV15 34.8a 52.1b 24.5a 10.3a
RV3.0 23.8b 67.9a 17.2b 6.7b
RV6.0 12.7¢c 75.9a 11.3c 1.3c
RV9.0 7.4d 66.6a 7.2d 0.2d
RV12.0 6.3e 63.7a 6.1d 0.2d
GK12 CK 13.9c 83.4a 13.9c —
RV1.5 41.6a 62.4b 25.4a 16.2a
RV3.0 25.5b 76.3ab 18.9b 6.6b
RV6.0 14.9c 89.2a 13.1c 1.8c
RV9.0 10.4d 93.8a 10.2d 0.zd
RV12.0 6.7e 80.5a 6.7e 0.1d
2005 XZ2 CK 13.7c 82.2a 13.7b —
RV1.5 33.0a 51.2d 22.0a 1la
RV3.0 21.3b 61.1c 15.9b 5.4b
RV6.0 11.1d 73.2a 9.7c 1l4c
RV9.0 7.7e 67.5b 7.6d 0.1d
RV12.0 6.1f 67.5b 6.1d 0.0d
GK12 CK 13.7b 82.2a 13.7ab —
RV3.0 22.3a 59.0b 15.8a 6.5a
RV6.0 11.2c 65.2b 10.5b 0.7b
RV9.0 8.6d 69.7b 8.0c 0.6b
RV12.0 6.1le 64.5b 6.1c 0.1c
®4 AEBERHEBOLE
Table 4 Effects of population density on boll weight of cotton with sympodial branches g
o o . 2004 4 2005 4F:
Hek £ 25 s LS A A
XZ2 CK 4.68a 4.68a — 4.76a 4.76a —
RV1.5 4.85a 4.78a 5.04a 4.61ab 4.56b 4.68a
RV3.0 4.70a 4.80a 4.59b 4.72a 4.69ab 4.57a
RV6.0 4.76a 4.76a 4.21b 4.59ab 4.60ab 4.20b
RV9.0 4.14b 4.14b 3.81c 4.46b 4.54b 3.56c
RV12.0 4.00b 4.06b 3.76b 4.13b 4.12b 3.38b
GK12 CK 4.17b 4.17b — 4.38ab 4.38b —
RV1.5 4.55a 4.58a 4.63a — — —
RV3.0 4.05bc 4.07bc 3.72b 4.46a 4.63a 437a
RV6.0 4.10bc 4.16b 3.47b 4.54a 4.56a 4.22a
RV9.0 3.98c 3.96c 3.62b 4.29b 4.35b 3.33b
RV12.0 3.46¢ 3.50c 3.06b 4.07b 4.08b 3.25b
24 ZEXBHRBRSEIZ0 [ A 34 TC B 3 25 5% B XZ2 AR AE 2 i

H1Z% Sl LI, RV6.0 LB CK fa] B SR T GK12, WA/ B th ZE N BB
Bt AR 4 B AR B IA) SRACHI AL 8] ARGy S2ARIEHRIE RIS AR R
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Table 5 Effects of population density on lint percentage of cotton with sympodial branches %
. b . 2004 4F: 2005 4
Hek B35 s R B35 A
XZz2 CK 40.10a 40.10a — 39.84a 39.84a —
RV15 39.%4a 39.65a 40.64a 39.72a 39.53a 40.09a
RV3.0 39.72a 39.60a 40.02a 39.58a 39.62a 39.46a
RV6.0 40.56a 40.55a 40.70a 39.15a 39.16a 39.11a
RV9.0 38.47a 38.79a 39.66a 38.30a 38.33a 38.47a
RV12.0 38.77a 38.57a 39.71a 38.52a 38.40a 38.46a
GK12 CK 37.32a 37.34a — 36.47a 36.47a 36.26a
RV15 36.44a 36.35a 36.59a — = —
RV3.0 37.16a 37.23a 36.97a 35.68a 35.93a 35.13a
RV6.0 37.17a 37.04a 38.16a 35.69a 35.68a 35.78a
RV9.0 36.55a 36.48a 36.77a 35.84a 35.90a 35.04a
RV12.0 37.59a 37.61a 37.28a 36.08a 36.11a 35.60a
25 FBEXNBMEIRSEDRRAZM LY AR A Z B E R SE N . RV6.0 A FE S

HIZR 6 7T LUA 1, BEFME B LS8 N, AN FAE CKOMIEL, BRA2 e R (B E T R fIal i 25 eIk b, H
7y Rl B B R B 22 SORE (I W R IR, HE e B4R TSR I A 257

®6 AEFEBMERRTERER
Table 6 Effects of population density on fiber quality of cotton with sympodial branches

o e o SHIR GRS S S ¥ — W LL iR 3 fip R
/mm 1% /(cN-tex?) 1%
2004 XZ2 CK 29.44a 84.25a 4.67b 28.75a 5.58a
RV1.5 29.66a 83.81a 4.99% 27.81a 5.81a
RV3.0 29.58a 84.15a 4.71b 28.63a 5.49a
RV6.0 29.69a 84.13a 4.59hc 28.97a 5.32a
RV9.0 29.83a 83.72a 4.26¢ 29.44a 5.04a
RV12.0 29.86a 84.43a 4.30c 29.04a 5.07a
GK12 CK 30.49a 84.55a 452a 30.22a 5.3%
RV1.5 29.66a 84.36a 4.86a 29.13a 5.72a
RV3.0 29.96a 84.54a 4.58b 30.07a 5.78a
RV6.0 30.19a 84.14a 4.34bc 29.66a 5.85a
RV9.0 29.86a 83.88a 4.03c 29.37a 6.16a
RV12.0 30.74a 84.04a 3.66c 30.38a 5.48a
2005 XZ2 CK 30.11a 84.18a 4.67a 27.81a 5.65a
RV1.5 30.04a 84.53a 4.73a 27.82a 5.88a
RV3.0 29.83a 84.19a 4.65a 28.02a 5.76a
RV6.0 29.99a 84.17a 4.19 27.52a 6.26a
RV9.0 30.17a 84.01a 4.30b 27.79 6.22a
RV12.0 29.98a 84.09a 4.20b 27.28a 6.3%9a
GK12 CK 30.92a 84.28a 4.48a 28.76a 6.32a
RV3.0 30.68a 84.08a 453a 27.54a 6.75a
RV6.0 31.01a 84.81a 4.34a 28.51a 6.70a
RV9.0 30.83a 84.99a 4.32a 28.34a 6.67a

RV12.0 30.03a 84.12a 3.94b 27.66a 6.96a
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