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Effects of climatic factors on fat and total protein contents in cottonseeds
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Abstract: To screen out the key climatic factors determinating fat and total protein contents in cottonseeds, field
experiments were conducted in the Yellow-Huai River Basin ( Xuzhou and Anyang) and the lower reaches of Yangtze River
Basin (Huaiyin and Nanjing) in 2005. Cotton cultivars of Kemian 1 and NuCOTN 33B were selected. Contents of fat or
total protein in cottonseeds differed significantly between samples from different regions, and between flowering dates. The
flowering dates, to get the highest cottonseed fat and total protein contents, were later in the Yellow-Huai River Basin than
the lower reaches of Yangtze River Basin. Contents of fat and total protein significantly negatively correlated to the mean
diurnal temperature difference over boll maturation period( P <0.01) , and significantly positively correlated to mean daily
air temperature (P <0.01), mean daily maximum air temperature( P <0.05) , mean daily minimum air temperature( P <
0.01) and mean daily ground temperature( P <0.01) over boll maturation period. According to the direct path analysis and
stepwise regression analysis, the mean daily minimum temperature over boll maturation period was found the fundamental
climatic factor. The relationship between the cottonseed fat and total protein contents and the mean daily minimum
temperature well agreed with the third-polynomial regression, with determination coefficients between 0.75 and 0.9. Daily
minimum temperature of 22 — 23 °C was optimum for the fat and total protein accumulation in cottonseed, and the fat

accumulation would be restrained at the daily minimum temperature lower than 15°C.
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AR Z , BERAO A = BB (Rl 1) SUREZAIN Tk J5Ost, AR A & B A B 2R IR, FfE
I Y JFORH MR AFAE G & B R B R RO B A TN AR , R RO AR 7= BORHR, EATTAR B AR S PR
PP RS RNEESE Y o BREFE IR R AR AR A R BN R A T
MR R R R AR A RONE B B2 50 o SR, MRS TFARAT 45 B B, BRORF 5 3R  R  AE S ST R AR 3
BT, IR LLBOES . AR ZEBENARASX A RIFEAR &EZE S HRE T L, IR
T SARAF IR AR R & B Z IR R R BB ST 8 o AN EE ™) R 0 P b A A X 5 3 A XA AT
JEHEAT T HCARBFST , 40T T FFIES R AR KPP 26 B A BB o A48T leffer ™) 8 2 AR A ] A
KA W IRT T I B XIARRFE F5 a0 TR, (0 3 58 TIT BRI AR AT 8 B & B DS 49 8 S Rl
HEARRMLER. A AR MEARSBZEPIRAETEEER, AA2mEFIR W T #4670
Wi Rkt B WA T AT E A TR S A BE IR EF 5HE S BT BZ R
Gk, T BRSNS AL E YT 1 BB R

AW S B AR X AL T IR X 2 SRR, R ER RSB 5K B THXR,
e EZRM N T, S B AR , AR LR B 4R R AR IR AR 1 B AR GBI R YR, IRt
I RRAF AR AR 9 5 2 B AR R A 7 R O B A
1 #REFE

5T 2005 FEAEVL RS &AL (32.0°N,118.5°E) JLIHERH (33.3°N,119. 1°E) YL (34.2°N ,117.6°
E) R H (36. 1°N ,114.2°E)4 A5 s R #EAT , £SR3 0 B A+ 8 £ 9 U, &
FRO AR 1o PO R R 15 (KC) FIEAR 33B(AC) RN H B, Mt E SR E R 3 K, H
RESAEZ 4R, FESRBRIERETH 4 A 25 HEMN,5 A 25 HBR, FE % AT 90cm, #k
BE 30cm FRARHE , SRALHR G BRERES 1F o SEAL 43 A 4 B 1E 225 .750ke ; REK 5 hm” jfi 240ke, 15 HIRE T
FHRTHEA 50% , BEAEWIAEHNEA 50% o JHAh FH 5] A8 B0 4 244 3 155 7 R A BER AT o

x1 BESRIEFRSFH
Table 1 The basic soil nutrient status of different regions

R 2R (gks™") AR (mg-kg™") B (mg-kg™") A (mg-kg™")
Site Total N Available N Available P Available P
& Nanjing 1.03 40.13 28.95 79.17

B Huaiyin 1.17 41.33 27.7 75.70

#: M Xuzhou 0.97 47.83 29.00 77.54

% Anyang 0.94 39.28 23.57 71.19

FHESRHTTAIAETH2SH8 A0 B8 A25 H.9 A 10 HEMERCY B, BRIFCENT
JRASE R A B AREY 10 ~ 15 Ao S BIARFEE BT R AR FRERHORMUAR KA ALIR I 5 B, L ROk WU b
AEE. MFERRSENHTREAKX . EAREE = A& E x6.25,

BAEBRIREIEN R B LHERIGRR N IR)R LT GR T P b E R B et
FEPT, IR EARASE T HRR B RER . H B E . KR B R R4

BARG TR FEAR AT T 220007 B2 A SET5 5, ik EZ A A Excel2003 5 SPSS11.0,

2 &R
2.1 AFAE RS IR FE B R & B 2R
2.1.1 HAPRER & &

B SRR 1 SR IE I & B ARG (B 1) ORIES B BIREI R P ) 200 B At 12. 6% ~
15.7% R 10.2% ~13.7% M 10.0% ~16.5% %P0 3.6% ~13.0% ; F45 33B HAFAGHT & Akt
5519 13.6% ~17.1% \10.8% ~18.8% \10.5% ~20.5% \1.8% ~14.7% . Wi Ak IE G < 2 50 5% 8
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W2 B T RN , 5% v (LR 6 B AR AL R R ], (3 O Huilyin & Nanjing @ Xuzhou @ Anyang
DU Sk . B RBk(7 A 16 HEI 8 A
15 BIFIEHRE ) FE S HkH LB B K, R AE = B 3
TR, T LA DAMRBE R 1R HO A AT IS & B W A
BT A 25 BFFERL R R, B 3 AMES A B
R BTSRRI ST 7 22 A, M W B TR 5T
ARRIFFAEIAIE H e 4 A2 AARBRRIR BBk
B A R TR, BIRUR (KIL TR X) 7 5
HILL 8 A 10 SFFIE HARRT IR o 5 B 5 , 1M 22 B
A(EBEME) LT B 15 BEL7 A 25 B RS I REIFAEN Cotion boll lowering dates
FFIRRG & B o anFPRIM ARG I & & LA, 364 33B B R A SRR LSRR
ERE TR 1 5, Fig.1 Cottonseed fat content of different regions and flowering dates
A IR JEAESAIRARKF IR & R J 224047 (e KO P LS Kemian 15 AC, SCH 338 RuCOTN 3385 TR The
2) B KIS B A S R SS A TR s e
PEABIM B KT, B A & IE 2 5k F 758
ER,

—_ —_ [} [}
(e} W (=] W

W

AT R & B
Cottonseed fat content (%)

(=}

R2 TRESR FEPBFEHRMEARSENTEST

Table 2 Variance analysis of cottonseed fat and protein contents for different regions and different flowering dates

AW Er 7 F i % p
Sources of variation DF MS F-Value P-Value.

Jig 17 5 B Fat content AR Site 3 0.0085 6.25** 0.0020 4.51

FF £ Flowering date 4 0.0080 6.69 ** 0. 0006 4.04

EH i & & Protein content A2 5 Site 3 0.0061 8.37** 0.0003 4.51

FF £ Flowering date 4 0.0052 7.91** 0.0002 4.04

x 22500 B 3 significant at the 0.05 level; * = 2254l B 3 significant at the 0.01 level; T [F] the same below

2.1.2 WFEARSE

MAFER RS EAES SR B (B 2) B3, EAR & B R EE S RERMN AR s A A, R E S 3
LM, FESR(RE\ESEHRISHF) PR | SHEEQRSBLHEE S H AR 17.9% ~
24.6% HERA 14.9% ~22.9% A& 17.8% ~25.3% % FH 12.9% ~ 16.6% , EAH7 33B ZE4LE Bl 405 M
18.6% ~23.7% MERH 16.4% ~23.1% 15.4% ~22.8% 13.3% ~19.0% , ¥¥FEHE S & K& KE /D
ERA EAFEREA BT R TR AL BB EE O R & &, PI R PR R BN R R0 > 1R > %,
I 25 BE T v R T A o

TP Z B LU, AR5 8 H 10 H R AR EME MR ER RSB ER T8 A 10 HRE. K
TN A X AR 2 5 & oy e 1 B T ZE A B TR XCHE R IR VR R (CRTER X)) P E R R & &
AT A 15 BT A 25 Hgs, At (KIDT R IX) WEA8 A 10 kR, A4S AMmFES RSB
TFAEMHER I AE— BRI, 7ER Bl B RELZ AT RETT L A HER W T = o

W TR 5 A S R Z R B Y RIAN K MR 2R 1 B S B AR 2 m TT B 18] 22 53 35 K T AR B G o5
B, BT AP AR AR B B B RO R T AR AR I S B
2.2 FmMRFIRRIME GRS BN EEIRE T
2.2.1 MR MER R &R’ S IR E TR T
BEFEEH H R P8 H R/ R P B R GRS R BB L B SRR P8 B R R
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f&i&l% 7 /l\ﬁ&‘zﬁ\%\ﬂ( E‘J/_:C%%:? ( ﬁi”a']iﬂﬂf X] S O Huaiyin 8 Nanjing @ Xuzhou @ Anyang
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X, X,) SHOFIR I & BB A RS BT
¥, B B RS S B R AT s s e R Y
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BTN A A SRR AR . R TEH S5 o8 | .
FRERBOHOMTS R B R (8 3), Sirsm el &2 [
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¥ FFAE] Cotton boll flowering dates

5 IR T AP F R BB E SHFF IR & &
HRARRKR RN IEMRERELH H<UR FY
H R R 3 H B R IR PR, $05 H 2%
KB P H R RO AR AR T & B R A B, w it
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B2 ARASKEAFRITENRFED SR

Fig.2 Cottonseed protein content of different regions and flowering dates

#3 ARAKKAFEMBFEHNEARSENAXABSEEERRY
Table 3 Correlation coefficients and direct path coefficients of cottonseed fat and protein contents against different climatic factors
HEFFIE T & & Cottonseed fat content HRAFEE 1 i & Cottonseed protein content

HGHT

Climatic factors ke AC ke AC

DPC R DPC R DPC R DPC R
MDT -22.09 0.77** 13.446 0.75** 23.32 0.76 ** 18.63 0.78**
MDTmax 69465 0.57* -66828.7 0.60* -9441 0.60* 48931 0.63*
MDTmin - 89662 0.87** 86271.19 0.81** 12163 0.83**  -63199 0.84**
MDTdif -46369 -0.82** 44610.37 -0.67** 6295 -0.69**  -32672 -0.68**
MDRF 0.34 0.61* -0.125 0.45 -0.18 0.46 -0.032 0.52
MDSH 0.34 0.36 0.043 0.42 0.22 0.55* 0.211 0.53
MDGT -2.81 0.85** 0.17 0.80"* 0.52 0.81** 0.40 0.82**
RPC 0.279 0.431 0.33 0.35

DPC : H i 42 R %L Direct path coefficient; R4 ZR%{ Correlation coefficient; MDT: H #J{i Mean daily air temperature; MDT,,,. : F-3 H &S
it Mean daily maximum air temperature; MDT,; : ¥ H H K< #& Mean daily minimum air temperature; MDTy;: 3 < Jf H # 2% Mean diurnal
temperature difference; MDRF ; H ] % 7K Mean daily rainfall; MDSH; 3% H & i % Mean sunlight hours; MDGT: 3 1 #ii i Mean daily ground
temperature; RPC ; | 4% 12 R %X Residual of path coefficient

SR EARSES S IRAETRHRERER, FL W T SMFER RSB RN BE K
P IERPER SRR & BT a R -2 A E R R A B SR RIR P B RIERIR P RIR A
B PR BER, SRIFY R RBEMR . HREERHIRE TR A KRS
I, ME— B AR MR E T R R B, AR R R B A — B FRATEARBI AT
BB MR BRI RZEA I TR = MR A E B R &
2.2.2 MRFIEMMERR SRS ILETRERI T

HTA IR T Z AR R B HAN SRR A SR T2 B ARk i 5 9 B ST/ MR E &

ERET BEIRE T SMRAFIEN &R EA RS RIEEEMT, SR A FIRE T/ B R 2/ IMEK

W -3 H AR AE > 3 B s <R > PR R > BSIR > P33R > B YRk > 73 B R
B, Koo 3 B R RUR P B EoR ORGP IR R E 3 TR T ERE R R IR E K THERLH
T, P AR BB XMRAFIE N ME B RS BRI R KR E T8 H BARR, RO RS
i A RIRZE R SR
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2.3 MM AER RS RS ERIRHE T HELIT

NS E R FRF IR A E B R & BH ERIRETIH T ENZ BRI BE KR, FI I SPSS #ff
1 BEEA—HIR" BT IR E T8 BT, BEEARBRER K P EIRFEN 0.1 50. 11, @3 7
i (R 4) BRTERAFIR NG & BRI E B & B EE R P B B AR RE 78 R F 2 B &K
S, BENAZ7 R B SR BN B8 Ko MR ARG 2 2 i [R5 AR O0F 3 B R R SR E o B3 R g,
FEHEFRE RN EIE ST BEERE RN TRE TP HRESIR, XM 33B B TR ftR
AT LA B R AROR R AR B B B E R R W T ORI H &R R

®4 SZAFTHORFEFNESRSEHZSEEAST

Table 4 Stepwise regression of cottonseed fat and protein contents against climatic factors

T SR EER W R F i it
Quality Cultivar Regression model R? F-Value Std. Error
il KC Y= -0.0541 +0. 009092.X, 0.68** 25.59 0.0226
Fat content AC Y= -0.121 +0. 01357X, 0.71** 28.89 0.0313
HEHEBEEE KC Y= -0.0149 +0. 01067X, 0.76** 36.90 0.0218
Protein content Y =0.119 +0. 0283 x X; -0. 0207X, 0.87 ** 37.11 0.0165
AC Y =0.04672 +0. 007310X, 0.66** 23.49 0.0187

X, 24 H ¥J3 Mean daily air temperature during boll maturation period ; X; : 48344 H #/lt’< i Mean daily minimum air temperature during boll

maturation period

PE RPOMHR R BT T , e REGKR R TR R G REZEZ S G A2 R0 E), 7T LFRERR
FHICHR BE T AN SZAHSCME B A, B AV AE RBUH PR SE FAE R BE R . BIA SRR B EH R R
B H BARKIRTFH AR KR & B AR, R 3 BoR, B H &RRRIRTE 15 ~25CHEENEHA R
1C, BH 1 553648 33B MARFFIEN & & 251 P75 0.91% (1. 36% , 44 33B B EIH REGE TRHRL 5,
UL SRR 1 SAE LG, 248 33B MFFAE G & B0 IREE I ROV B INBURR . MR R & B SR H &R
TRIR 2R B LM E , BT H BN RIRAE 15 ~ 25 CHEBE N B 1°C , B8 1 5 54 33B fikrEE
& BRI 1.07% 0. 73% ,FHE 1 5B EH R0 T 3640 33B, BLEARHE | SR E B R & BXHR B
SRV B AR

FEFFARIT & 2 58IV H BARIR MR E (B 3) B, kIR & 256 H SRR M T = 2 B h
LA, BT H B ARSIR 22 ~ 23C G I, Mk IR & Bl M. M8 TF¥ H &R SIERER I5SCAR
B MR S B SR T M. AR T3 H BARSIR A B/ME R 14. 4°C , W ARFFIE T & &% 2 5% LT,
MHERRSESRITFYHRRIENXRE(E4) 2n, BREASHHFEARSRILTFEELEK,
AT H BARRIRF R 2 22 ~ 23 CH i E AR & X 3E K, WEMRES4ESA S, EAREEA T
REtas,

FIAZHA &G MR FE B RS 2 50 H BRRERRR, — K R TR il
LA KM IR B B E KT R R H B R RIRE R Gl 23°C) , FRIRZER K, MRA=ZRE
T B RBOR BT (B 3, 4) MAFIE DT & B G I R IE RECET 0.75 MM EH R & BN ELE TR
FERBAE0.85 o5 o MHILA H IR RIE HRER AR T3 2K AR I B B & B KB AR 738 B B ik
o BHR 15 FIEAM 33B BIAFIENT & B KM 2510 15.12% (19.07% , i BUAE 22. 5C MR H R
SRS FIH 23.68% 22.44% | SR BLLE 22.7.22.5C
3 itig

ARAS R TR RIE S BMEQRSEYNEANEER ., RHBWXAFENSBEMERRE E
B EAK T 5340 3 A Hh X, AN HERA R 3 HBIX ) 25 AR AN, X ST AL s A B A O . FHAL T
TR X AEACFE X, 26 B B g R AR N R AR B 5 AR AL T BT I A DM L R X, b s SRR
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Fig.3 Relationship between cottonseed fat content and mean daily minimum temperature during boll maturation period

MDT,;,, Mean daily minimum air temperature during boll maturation period
26 — 26 - 3 2_
y=-0.0476x* +2.7003x% - KC y=-0.0303x + 1.6877x AC
49.001x +301.45 > 29.963x +186.93
R>=10.8954 L/ R?=10.846 -
22 22
-5 .
3
=
Q
g 2 18 18
I3
Q
=g
£z
O 14| 14
Yy *
10 L | | | 10 I | | |
12 15 18 21 24 12 15 18 21 24
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B4 HFrEERE RS RS HRERNER

Fig.4 Relationship between cottonseed protein content and mean daily minimum air temperature during boll maturation period

TUR AR X B P , G A I A0 T B Y X5 M B AL TR VLR e X b , S5 4 AR 2t
PIARBEANE o A SO T B 8433 H SR IR R i EZ MR R R T, B LA ECB DU A 25 s A 34 H B IR
R, K BUREE 26 BTt R m AL HEBA RN L 0. 8°CZE A R BEIB UK, T & BHAAR M R W18 3°CZa A o BT LALEZS kL IH]
R BE 22 5 A4 R B AE A X (R ARORF I s A0 9 B 5 22 5 OARAS SR A

ABFEBCEAT A 15 HE9 A 10 B 5 MJFEH AR IR & BAE A RS BT EER 28T =5
FERAES .8 A 10 B R AR M KRR ME SRS B & TEM. HAmkrie & 20 o s i
SRR MR SR A — B R R AR A R AT 5 AR B R B
(B85 Leffler ™), EIEZE" 4 AR LERANRL o Leffler UNFI T2 RS 2 53K 2 B35 IEAC, ERESE
BERANA B E B RS BB . FEPIRA MRS AR X5 A% KA RE RS T, H
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SERA— B R R AT B 5B 07 A 5%, ERESF I LAWCIR AR TT IR0 R e, T L% 9 L AP B AR AR TR &
WE , AT J 2 3 SR04 BB AR ICTTAE R [R]FF SO A AR A8 BEA TN RE o BT XA A I A 2R 1 o5
BRI R R TSI B T T AR X HER o BOEAR X TTAE 0 7 H w1 i ol B MR s A | oo
B, KIL T U IXITEHLL 8 A 10 HZAGMAFIEIME AR S BRE .

ST BN R AL R SR B F AR R RONER, R E S A IR IR R R
MR A B EEIRE T @RSTZLE EE 54T B 833 B BRI R na A okr e 1 A 2 B R

FRNREFEESZET X SR LEOTIR—300h B RETR MRS ST YRE™ F4E

SR RAGKE MEBSLE T WERFREY, MR R T NG REAE 0CAEL™™, LRR
BETE 35C /e, FREHK YL T WA DR B AR X AR AE 0 200 L ik R A 0 F o IRE IR T 35°C, B e iR d
TE20CLUR B EE R B 53 H SRR E 28T 10°C 8 A 7 £ 252 B R ARURRH , B LAE
FREFHE Fh T TR R B O Bt 5e v , Z UL B R UE AN SR W 7 R BB E T

IR SRR AR AR T B BB A B B SOR AU ARS [R] , (H B H SRR R M TR T R, X 5
WA 4 Fh T T YRR B H BARSIR LA SEHIR 3™ o (R M8 B BRSBTS, AT

BUIAIE A S BRI TR =IRG8, kIR T 8 B 5 & 2 A f i et BR7E 4%

B H R AR 22. 5 C AR R TZIRE, BEE BT & AR EA RS BZ2H T &, & T 23CIZE
Wi TR, AT RAA Y 22.5°C 19 B AR IR E f & B RIS I A B S BIE R P B B R RIEE
15°C iR T 25 B AURI T 8, i LA 15 °C T AR D 3400 A A ke i AR R By i 57 ) oI IR AL, 4 T b iR BE , A
FFRR WA REIE B AR R 53X SRTASTARES WA K R H G AR BB A — 80

BRGE TAMIRF i A 3 TR, TIRARAF TR E AR & RS , Xk I I & 2
UM B AR S SR TR A TR A A M 3R 0 2 RN KON RTR , ST BN 4
R EER LIRS TR MHEAR A K (B RAN RIS 45 A0 3 [A] LA A5 AN AT B 58 & — 2, Bt AR BT S AT A
T Tl 4 H AR S 0T i — PR
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